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THE FORTH BRIDGE. 

We give on our first page this week a general view of 
this most remarkable structure, which has lately been 
cowpleted, and is now receiving the finishing touches, 
preparatory for opening for travel. 

The Forth Bridge is the most important link in the 
direct railway communication which the North British 
Railway and their allies, the Midland Railway Com- 
pany and the East Coast Companies—the Great North- 
ern and the Northeastern Railway Companies—are 
seeking to complete between Edinburgh on the one 
hand and Perth and Dundee on the other, which will 
enable them to compete with the West Coast Com- 
panies for the North of Scotland traffic on equal if not 
more favorable terms. 
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It was in 1882 the plans were adopted. The total 
length of the viaduct is 8,296 feet, or nearly 15¢ miles, 
and there are two spans 1,710 feet, two of 680 feet, 
fifteen of 168 feet girders, four of 57 feet, and three of 
25 feet being masonry arches, 

The clear headway for navigation is 150 feet for 500 
feet in the center of the 1,710 feet spans. The extreme 
height of the structure is 361 feet above and the ex- 
treme depth of foundations 91 feet below the level of 
high water. 


There are about 53,000 tons of steel in the superstruc-. 


ture of the viaduct, and about 140,000 cubic yards of 

masonry and concrete in the foundation and piers. 
The main piers, three in nawber, consist each of a 

group of four masonry columns, faced with granite, 49 
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feet in diameter at the top, and 36 feet high, which rest 
either on the solid rock or on concrete, carried down iin 
most cases by means of caissons, of a maximum diame- 
ter of 70 feet, to the rock or bowlder clay, which is of 
almost equal solidity. 

The stresses to be provided for are those arising 
from the weight of the structure itself, the rolling load, 
and wind, as well as from change of temperature. 

The rolling load had been taken as1 ton per foot 
run on each line of rails over the whole structure, or a 
train on each line consisting of sixts short coal trucks of 
15 tons each, headed by two locomotives and tender, 
weighing in the aggregate 142 tons. 

The wind pressure provided for is a pressure of 16 

(Continued on page 24.) 
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THE FORTH BRIDGE—LARGEST VIADUCT IN THE WORLD, 
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IN IRON AND STEEL OUR COUNTRY NOW LEADS 
THE WORLD. 

The United States may now be said to be independ- 
ent of other countries both in the mining of its ores 
for steel and iron and also in the manufacture of the 
finished product. Heretofore it has been asserted and 
believed that this country could not furnish the re- 
quired ores for steel, and resort has been had to import- 
ed ores; but the great demand for this important 
mineral has stimulated new researches and efforts, 
which have been crowned with success. 

The Lake Superior region, for example, has been so 


supply now cowes from that source. 

The output of Superior ore for 1889 is stated to have 
been seven millions of tons, and the estimate for 1890 is 
|nine millions of tons, of which three millions have 
|already been sold at av advance of 75 cents to $1.25 per 
ton above last year’s rates. It is understood the entire 
product will be taken by Western iron men. This may 
make almost an ore famine here in the East; it is not 
believed the Cuban ores can be supplied in sufficient 
quantity to meet the steel demand of this region. 
There is hope of steel ores in the Southern States. As 
for Spain, its whole product of seven and a half millions 





Germany. All these countries depend largely upon 


try alone occupies the satisfactory position of possessing 
its own steel ore beds. Many of the Southern mines 


contain too much phosphorus for making the best 
steel. It has however been ascertained that by the 
adoption of the basic process, now extensively used in 
England, the irons from most of the Southern coke 
furnaces can be made to yield excellent steel. The 


the South and prospects fora large production of good 
steel in the near future are cheering. In addition to 
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however, tolerably certain that it has a real and ob- 
jective existence. It canndt well be regarded as a re- 
proach to modern science that we know so little of it. 
We are on the average granted but a few hours in a 
century in which to see it. 

Two American parties were in the field. The gov- 
ernment party, for which $5,000 had been appropri- 
ated by Congress, under charge of Prof. David T. Todd, 
of Amherst College, established itself about 100 miles 
south of St. Paulde Loando. This place is near the 
mouth of the Congo River. The other party, under 
the auspices of the Lick Observatory, and directed by 
Profs. Burnham and Schoeberle, went to Cayenne, 
French Guiana, on the northeast coast of South Amer- 
ica. Unfortunately, the oceanic path of totality made 
the establishment of satisfactory intermediate stations 
impossible. Moreover, there is no telegraphic commu- 
nication possible between the extreme points of ob- 
servation. 

The English expeditions selected a point near St. 
Paul de Loando as one station, and established an- 
other one upon the island of Trinidad. 

At Cayenne the period of totality was only one min- 
ute and forty-seven seconds. At the African station it 
lasted three minutes and fifteen seconds. Between 
the two stations a period of difference of time of 
eclipse of two hours and forty minutes intervened. 
This would have been of special value as a factor in 
determining the invariability of the corona’s aspect 
were it not that the phenomenon was witnessed under 
such different conditions as regards the earth's atmo- 
sphere as to deprive this feature of much of its value. 

The accounts from the American party in Africa in- 
dicate fair success, Seventy pictures were secured be- 
fore totality, and a lesser number after it. During 
totality clouds interfered with the work. While this 
work was in progress, the United States Navy ship 
Pensacola was at sea with a party on board, who also 
secured a few pictures. The great efficiency of mod- 
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of steel and iron will be evident when we consider that 
it is but a little more than twenty years since the 
manufacture of steel rails was begun in this country. 
In 1867 our production of steel rails was only 2,550 tons. 
In 1887 it was 2,355,000 tons, or double the quantity 
made in England. As to pig iron, we are now produc- 
ing in the aggregate about eight millions of tons a year, 
all of which we consume, and England produces about 
the same, of which she exports much. In steel pro- 
duction the United States is ahead of Great Britain, 
our production being about three and a half millions 
of tons per annum against three and a quarter millions 
for England. As for iron, our product is also much 
larger than that of the royal kingdom, ours being 
about two and a half millions of tons against one mil- 
lion eight hundred thousand tons English production. 

The advanced prices for iron and steel are having a 
bad effect upon the British shipbuilders, and unless a 
lowering soon comes, many of them will suffer loss on 
existing contracts. 

The Total Eclipse of the Sun, 

On December 23, 1889, a total eclipse of the sun oc- 
curred. The path of the total eclipse pursued a rather 
unfortunate course for observation. As our map 
shows, Africa was the favored continent, the region of 
totality crossing it obliquely from east to west. Hence 
the path was across the South Atlantic to South 
America. It formed a species of tangent to the latter 
continent, touching it in Brazil and Guiana. It took 
in some of the islands, notably Trinidad. In South 
America the eclipse was total in the early part of the 
day, in Africa it was visible in the afternoon. 

The physicist and astronomer have of late become 
more closely related in their work. In old times the 





ee" observations of eclipses were principally for the deter- 


mination of data of time. Recently the constitution 
of the sun and the corona surrounding it have been 


wa | One of the principal objects of eclipse observation. 
‘| Recent progress in photography lends itself admira- 


bly to this line, and the work done during the present 
eclipse has been largely accomplished by photographic 


| methods. The corona is the circle of raya that is seen 


emanating from behind and all around the moon when 





an 
|the sun is totally eclipsed. Its exact nature is un- 


known. Various theories have been advanced. It has 
even been attributed to a lanar atmosphere. It is, 





ere “methods of attack” was well demonstrated. 
/ With good meteorological conditions it is said that 


many hundred successive views could be secured, were 
‘iL em object to obtainsomany. Twenty-two inch plates 
| were used, and on each of them ten views of the phe- 


'poemecnon were obtained. 

‘The seenic effects are described as most impressive. 
No pereeptible darkening oceurred until totality, when 
st once a strange and portentous sewi-obscurity cov- 
ered the landscape. Several minutes after this period 

© lowest temperature was recorded. 

Pee English party report from St. Paul de Loando 

the weather prevented any useful observations. 


+>» 
=_-+eor oe 


The New Industrial Era. 

\i¢hteen years ago, a commission was appointed in 
‘treat Britain, to investigate the question of the pro- 
babie duration of the coal supply of the kingdom. 
Some of the results of this official inquiry, given ina 
paper read before the Statistical Society, suggest some 
startling probabilities. At the average rate of increase 
and consumption which has been going on for the past 
twenty years it is computed that the Newcastle coal 
district will be exhausted in 94 years, the South Wales 
district in 79 years, and the remainder in even less 
time. 

Nothing in the future appears more probable than 
that within the lifetime of persons now living the indus- 
trial supremacy of Great Britain will pass away with the 
exhaustion of her coal fields. Switzerland, Italy, and 
the Seandinavian peninsula are destined to become 
the great mauufacturing districts of Europe. This extra- 
ordinary industrial revolution will be brought about by 
the transmission and distribution, by electrical means, 
of the inexhaustible and permanent water power which 
is now running to wastein those countries. Indeed, 
this power is already beginning to be successfully util- 
ized by the skill of the electrical engineer. More than 
ayear ago we visited in Switzerland a woolen manu- 
factory of 36,000 spindles, with the usual complement 
of auxiliary machinery, which was operated wholly by 
electric power conveyed from a distant stream, deriv- 
ing its never-failing supply of water from the melting 
of Alpine snows. To an electrician, the sight was an 
inspiring one and full of significance. In the new era 
which is advancing with such rapid strides, the Swiss 
republic may not improbably become the foremost in- 
dustrial nation of Europe. Nothing is more certain 
than that the next quarter century will witness amaz- 
ing changes in the commercial relations of the nations 
of the earth, in consequence of the development of the 
conception of the electrical distribution of energy.— 
The Electrical Engineer. 
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THE Malvern Hill Marl and Phosphate Company is a 
new organization which has an unusually rich deposit 
of mar! at the historic farm of ‘‘ Malvern Hill,” in Hen- 
rico County, and have already commenced operations 
on a large seale. The marl beds abound in bones, pet- 
rified, fossilized, and also decayed, of al) shapes. and 
sizes. The beds are situated on Turkey Island Creek, 
a tributary of the James, and are at the head‘of a bluft 
170 feet above the water level.-—Richmond ( Va.) Dis- 


patch. 














JANUARY II, 1890.] 


SECOND ANNUAL MEETING OF THE AMERICAN 
GEOLOGICAL SOCIETY. 

The sessions of the above society began, according 
to previous announcement, on Thursday, December 
26, at 10 A. M., and occupied six hours a day, besides 
an extra session on Friday evening. About one hun- 
dred members were in attendance. The meetings were 
held in the new lecture room of the American Museum 
of Natural History, this city. Thu hall seats 1,000 peo- 
ple, in which the small company seemed almost lost, 
and its acoustie properties are such that little could be 
heard, except by those quite near the speaker. To 
this may be added the fact that, for some inscrutable 
reason, most scientists spurn the graces of elocution, 
seeming quite willing that the best results of their in- 
vestigations should be marred by defective enuncia- 
tion. On the other hand, it should be said that the 
Museum placed every facility at the disposal of the 
geologists, including the use of two pairs of fine stere- 
opticons. 

An address of welcome was made by Morris K. Jesup, 
director of the Museum, in which he predicted that 
New York City was destined to become the center of 
science as well asof art and literature. This was 
responded to by the retiring president, Prof. James 
Hall, of Albany. Official reports followed, presenting 
highly encouraging facts. Prof. J. D, Dana was elected 
president, Profs. J. 8. Newberry and Alexander Win- 
chell were chosen vice-presidents, and Profs. Steven- 
sop and Williams were re-elected secretary and trea- 
surer. Profs. J. W. Powell, G. M. Dawson, and C. H. 
Hiteheock were made the executive council. Fifteen 
new fellows were admitted, making the entire number 
enrolled 188. Three fellows have died during the year, 
namely: G. H. Cook, State geologist of New Jersey, 
Rev. D. H. Honeyman, of Halifax, N. 8., and C. A. 
Ashburner, the celebrated mining expert, of Pittsburg. 
Bicgraphieal notiees of them were read, and suitable 
resolutions passed, 

The titles of forty-three papers were entered with 

- the secretary for reading, of which less than half were 
read in full; partly because the fellows who got the 
floor almost invariably exceeded the time which they 
themselves had set for their communications, thus 
crowding out their less fortunate brethren. Another, 
and better, reason was that nearly every paper was 
vigorously discussed, and in the most friendly temper, 
which greatly augmented the interest of the meeting. 

Stenographie notes were taken of these discussions, 

which will appear in the published proceedings. 

Among the eminent geologists present were: Dana, 
Marsh, Chamberlain, Gilbert, Lesley, Orton, Proctor, 
Shaler, Cope, besides those whose names have already 
been mentioned, and others. 

The sum of $1,000 was appropriated as a nucleus for 
a $10,000 publication fund. It was decided that the 
proceedings should appear in an annual volume, to be 
called ‘‘ The Bulletin of the Geological Society of 
America.” This is to contain abstracts and discussions 
of papers presented, the edition being limited to 500 
copies. The memoirs are to be issued separately as 
occasion offers and funds permit. The first year’s bul- 
letin is almost ready for distribution, and the first 
part of the second bulletin, to cover the New York 
meeting, will appear as soon as practicable. 

The historical address by Prof. Hall was given in a 
familiar way, reviewing the important labors of pio- 
neer geologists, ranning back for a hundred years. 
Special tributes were paid to Prof. Eaton, who was 
wonderful for inspiring his pupils and auditors with a 
love forscience, and who started the idea of summer 
schools of philosophy, by taking classes on excursions 
of a scientific nature. Prof. W. B. Rogers, one of the 
earliest geologists of Pennsylvania; Dr. Samuel L. 
Mitchell, a man of wide attainments, who made the 
first mineralogical survey of New York ; Louis Agassiz, 
ranked among geologists, though a zoologist, whose 
very presence was a source of strength and courage to 
the scientists of this country ; Logan, Emmons, Silli- 
man, Hitchcock, Gibbs, Vanuxem, and many others 
were sketched in a masterly way, and the address 
closed with a graceful recognition of the labors of 
Prof. J. D. Dana, who sat by his side. 

The intervals between the leading Glacial epochs 
were treated by Prof. Chamberlain, who held that the 
continent was low during the first epoch, rose during 
the interval, and was high in the second. The “orange 
sands” of Mississippi were really of pre-glacial origin. 
Erosion along the Allegheny, Ohio, and Mississippi 
Rivers, varying in depth from 200 feet along the Alle- 
gheny to 800 feet south of Cairo, and reaching a 
breadth of sixty miles alongthe Mississippi, indicates 
the length of time between the two epochs. The sec- 
ond glacial epoch did not reach as far south as the 
Ohio. In the discussion, Prof. W. J. MeGee, of the U. 
8. G. S., supplemented the paper by remarks on phe- 
homena supporting the same conclusions from regions 
farther south. “ 

The paper by Prof. Shaler showed that in Eastern 
Massachusetts there has been a large amount of true 
mountain building since the Miocene age. This 
was mainly visible along the sea coast, especially at 
Gay Head. A cloud burst over Martha’s Vineyard, a 
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year ago, let fall five and a half inches of rain in two 
hours, and washed the cliffs away so as to facilitate in- 
vestigation. The basal formation is Cretaceous ; the 
main portion Eocene and Miocene, while the upper 
portion is Pliocene. The same evidence of mountain 
building can be seen at Block Island. The foldings of 
these clays surpass in degree those of the Appala- 
chians, though far less in magnitude. 

In a valuable contribution on Cretaceous plants 
from Martha’s Vineyard, C. D. White, of Washington, 
D. C., deseribes fossils, a few of which had been 
known for a hundred years, but had never been syste- 
matically studied till last summer. His conclusion, in 
which he was sustained by Newberry and Ward, was 
that at least the lower clays of the Vineyard series are 
Middle Cretaceous, improved methods of collecting 
having revealed a rich flora of that age. 

The Laramie group has been bandied about between 
the Cretaceous and Tertiary ages, by eminent authori- 
ties, on account of ite floral remains. But the confa- 
sion bas arisen by adding in the Fort Union group of 
the Upper Missouri region, which belongs in the mid- 
die Eocene period. Prof. Newberry, in his paper on 
this topic, showed that Clarence King, the original ob- 
server, was right in placing the Laramie with the Cre- 
taceous, because none of the rocks described contain a 
species which has been found in the Tertiary rocks of 
Europe. The Fort Union group should be regarded as 
an entirely distinct formation from the Laramie. The 
latter contains the coal of Western Colorado. In the 
discussion following, the important) concession was 
made by Prof. Ward, the eminent paleobotanist, that 
even the Fort Union might be included in the Creta- 
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datum from which the stratigraphy of the coastal 
plain may be reckoned. It also shows a rather short: 
age of continental depression. 
Dr. J. 8. Diller, of Washington, D. C., described, and 
illustrated by lantern slides, the distribution of re- 
markable sandstone dikes in Tehama and Shasta 
Counties, in California. They occur in joints of Cre- 
taceous shales, and contain fragments of the same 
They vary in width froma mere film to eight feet. 
The longest one is nine and a third miles in length. 
They are evidently filled from below. The geological 
structure of the country is especially favorable to the 
formation of such dikes, by the welling up of sand in 
fissures made by earthquakes. It will be remembered 
that sand spouts are common seismic phenomena. 

Regions studied by Prof. G. H. Williams in Norway 
were described and illustrated in a paper by him. 
They show remarkably the effects of contact and of 
regional metamorphism. From «cocks most diverse in 
origin the same kind of metamorphic rocks have been 
produced ; so that it is not always safe to state that a 
certain metamorphic rock came from a particular up- 
crystalline rock. The regions visited were those in 
which are exposed the famous mica schists, containing 
corals, trilobites, and other fossils, as described by 
Rausch, Toernboehm, and other Swedish geologists. 
In the ensuing discussion, Prof. Emerson, of Amherst, 
called attention to the fact that Profs. Hitchcock end 
Dana described almost exactly similar rocks from 
Bernardston, Vt., previous to those described by Euro- 
pean authorities as types of metamorphism. 

Several lengthy papers of great value were preése nted 





ceous. 


Movements in the Rocky Mountains,” was ‘at, from 
observations made during the last ten year 


and widespread movements be added to the jist, that 
had not hitherto been recognized. These 
the one during the Carboniferous, and the other in 


oeeurred, 


as to have affected the greater part of the co)! nent 
The serpentine of Syracuse occurs in a we'!.marked 
dike, cutting directly across the Onondaga }iniestone. 
The strata near the serpentine are much disturbed 
and show the intrusive rock forced out lateraily be 
tween them. Prof. G. H. Williams, of Johns Hopkin: 
University, gave as further evidence of its « 
origin the fact that the serpentine is full of inciasion: 
of the country limestone, and of Utica shale,. w hie! oe 
curs 1,000 feet below the surface there, and of «rani: 
which must be still deeper down. The rock is of in 
terest as being almost the only eruptive roc! ft 
horizontal strata of New York, and is the thir. | 


monds have yet been found in it. 
One of the most instructive papers of the meeting 
was by Prof. Orton, on ‘‘ The Rock Pressure of Natura! 
Gas in the Trenton Limestone of Ohio and Indiana.” 
By the term rock pressure is meant the showing made 
by a gauge after a well has been shut in by pipes. 
This determines the size of pipe to be used and distance 
of market which can be reached. The highest recorded 
pressure in Ohio is 650, many being less than 3800 
pounds ; while the range in Indiana is from 850 to 225. 
The depths of the wells vary from 1,500 in Tiffin, O., 
to 850 in Marion, Ind. A table was exhibited showing 
the close approximation of the estimated pressures to 
the pressures actually observed in a series of principal 
wells over a wide area. The basis of calculation was 
the hydrostatic pressure of a column of salt water 
standing 600 feet above tide, plus the distance of the 
gas-bearing Trenton limestone below tide. There is 
no danger of a cave-in in the gas region, for the gas 
will not go out of the rock until the salt water forces 
it out and takes its place. Thesupply is not unlimited, 
as so many seem to think. The present reckless waste 
of natural gas issimple vandalism. According to care- 
ful calculations, the supply can last but a few years 
longer, at most not more than nine. All the fuel and 
most of the light for 400,000 people in Ohio and Indiana 
come from this source. Forty glass works, besides 
scores of iron, steel, pottery, and brick works, depend 
on natural gas entirely. Prof. 1. C. White confirmed 
the views of Prof. Orton’s paper as absolutely true, 
from his own observations in Pennsylvania. The 
statements of these gentlemen have especial weight 
from the fact that we owe to them mainly the great 
progress made in our knowledge of the geology of the 
gas-bearing rock during the past few years. 
The term “ Appomattox formation” was applied in 
1888 tc a widespread deposit of orange-colored sands 
and clays in eastern Virginia and widening and thick- 
ening southward. This was described by Prof. McGee, 
of United States Geological Survey. He stated that 
the same formation had been recently traced through 
the Carolinas, Georgia, Alabama, and Mississippi, con- 
stituting the prevailing surface deposit in these States. 
Although its age has not been determined, it lies be- 


The gist of Prof. Emmons’ paper on “ Orographiec | 


previous; 


opinions must be modified, and two highly |» portant. 


Jurassic times. The latter was of such vast dimensions. 


rGptive || 


occurrence in the world of the rock in which the Kim.-| 
berly diamonds of South Africa are found. ‘o Gis |: 


by different members, on the Arehran cochs of Jcomth 
sota and Caneda, presenting many facte > see 
ence and having an Jmportant bearing on the gte 
tion of the taxonowy of the roc!.s, and piving vise ti 
varying opinione as to the cor letioge of the 
strata, The most notewortihyveot thes wars offered 
iby Prots. Winchell and A. ¢ awe hé latter of the 
bh We@orogicas wTVey 
four papers Were presente g Alaska and 
the Canadian Northwest. The firet wad *?.0. Rue 
jseli, 1}, & Gh &., om the “Surface Geology of a. “Ka 
from recent daia. The observations 
' glacial reology failed to suppert J 
ward-moving glacier t! hr ug Beraita, 
northerh part of the pe aw oe 
of ancient giaciation, but the : t as wel s the @&X 
w glaciers were confined to the movotaln 
“rma part of the territory ahd the ' 
MeConneli’s pan if wae 
it« t i 
t ’ oul ; 
> M wo Whur t tf gril 
Lhe ice CAM te eaSt and #0 ] fat 
The nex [ B.-Tyrrel, of Ottawd siow 
in immense amonat of wo neerning” the 


I its o ba and’ the Adjoining Ter- 
ritory.” It ‘was quite technical, and confirmed the 
theory that the ice came from the east, and not from 
the mountains, the general movement being changed 
toward the south after fairly getting into the great 
valley. The evidence of two glacial epochs is not 
known in Canadian territory. The fourth Alaskan 
paper was by Prof. A. 8. Bickmore, of the Museum, on 
the * Glaciers of the Selkirk Mountains and Alaska.” 
It was profusely and magnificently illustrated by origi- 
nal and unique views prepared under his personal di- 
rection. 

On Friday morning, before the regular session, a 
meeting of state and government geologists, including 
those of Canada, was held to devise some method for a 
more rapid and satisfactory interchange of ideas con- 
cerning their special department of work. No formal 
organization was effected, but it was decided to hold 
an annual meeting in connection with that of the G. 
8S. A. Prof. E. Orton was selected to take measures for 
the next meeting. 

On motion of Prof. W. M. Davis, a ‘committee of 
three was appointed to confer with similar committees 
from the naturalists and the physiologists as to the 
feasibility of holding the next annual meetings of the 
three societies at the same time and place for the pur- 
poses of mutual ccnvenience. Late on Saturday after- 
noon, after a most successful series of meetings, the 
American Geological Society adjourned to meet again 
at Indianapolis during the sessions of the American 
Association for the Advancement of Science next 


August. 
———— + Orem. ——-——~—~— 


Communicating the Bouquet of a Wine of High 
Quality to a Common Wine by Changing the 
Ferment. ‘ 

It appears that the flavor of a wine depends less on 

the nature of the soil in which the vines have been 

grown than on the ferment employed. The wine fer- 
ments which have been hitherto supposed identical and 
which have received the name Saccharomyces ellipsoi- 
deus, are various, and communicate different qualities 
to the must in which they set up ferinentation. The 
juice of the “ chasselas”” grapes of the south of France 
ean, by a change of ferment, be made to yield high 





tween the Miocene and Pleistocene deposits. By rea- 





son of its vast extent and uniform character, it forms a 


class (grands crus) Burgundies.—-A. Rommier. 
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A LOW WATER ALARM FOR STEAM BOILERS. 

A simple device for indieating low water in a steam 
boiler is illustrated herewith, and forms the subject of 
an invention Mr. BE. Kildoyle, of the Yokohama 
Engive and Iron Works, Yokohama, Japan. A pipe 
adapted for connection with the boiler at the water 
line is furnished with pockets projecting downwardly 
into the pipe, and open at the top, there being at the 
bottom of each pocket an ear to which is pivoted a 


on 








KILDCOYLE’S LOW WATER ALARM FOR STEAM BOILERS. 


T-le ver, as more plainly shown in thesmall view. One 
arm of the lever carries a weight and its other arm is 
connected with a wire, thus forming, with a contact 
point arranged below the weight, and a batterv and 
alarm apparatus, an electric circuit. wh'su remains 
normally open when the T-lerc. is in a vertical posi- 
tion, this lever beine wo held by fusible metal cast in 
the por' «ene several pockets contain fusible metal 
ade, «di to melt at different temperatures, so as to 
lusure certainty in the action of theapparatus. When 
the water in the boiler drops below the mouth of the 
pipe. the steam, taking the place of the water, melts 
the fusible metal in the pockets, allowing the weighted 
levers to topple over and cause the weights to strike 
their contact points, thus completing the circuit and 
giving the alarm. 
>+ore —_ 
THE SULZER ENGINE AT THE PARIS EXHIBITION. 
One of the engines which drove the line shafting in 
the Machine Hali of the Paris exhibition was supplied 
by MM. Sulzer Brothers, of Winterthur. It is, as seen 
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in our perspective view, for which and the following 
particulars we are indebted to the Engineer. 

The steam is admitted into the jacket of the small 
eylinder before it reaches the cylinder itself; and the 
exhaust passes directly to the jacket of the large cylin- 
der, which thus acts as a reservoir, because the firm 
has found by experience that nothing is gained by a 
separate receiver. The diameters of the high and low 
pressure cylinders are respectively 500 mm. and 800 
mm., or 195g in. and 814¢ in., while the stroke is 1°4 m., 
or 4ft. 7 in. The normal speed is 75 revolutions ; and, 
with an initial pressure of 74¢ atmospheres, or 112°5 Ib., 
per square inch, the engine will indicate 315 horse 
power at 10 per cent admission, 420 horse power at 20 
per cent, 510 horse power at 30 per cent, and 585 horse 
power at 40 per cent. The engine at the exhibition 
was working at a disadvantage, as it was only making 
70 revolutions ; but some trials made this year with an 
identical engine erected at Narano, near Milan, show a 
consumption of only 6°35 kilos, or 14 1b., of steam at 6 


atmospheres, or 90 lb. boiler pressure per indicated 


horse power per hour, the engine only indicating 267 
instead of 400 horse power. The distinguishing feature 


of the engine is its high piston speed, 34¢ m. or 11 ft. 
5% in. per second, due to the long stroke, and giving 


the following advantages: Great reduction of the 
clearance spaces in proportion to the total content of 
the cylinder; reduction of piston area, and conse- 


quently of the effect of any leakage which may occur ; 


reduction of area of cylinder, and consequently of ab- 


straction of heat from the steam by radiation. 


In the perspective view at the end of the valve-con- 
trolling shaft may be seen a small horizontal pump 
worked by a crank ; this is for drawing a drop of oil as 
its falls from the sight feed lubricator, and forcing 
it into the cylinder. A small pipe admits steam into 
the lubricator in cold weather, for keeping the grease 
in a liquid condition. The oil falling from the main 
bearings is raised by a rotary pump for use over again. 
The pistons have Ramsbottom rings; and all rubbing 
surfaces are very large, so as to reduce the pressure per 
unit of area. The horizontal double-acting air pump 
is worked by a connecting rod and bell crank off the 
main crank at the large cylinder end of the lay shaft ; 
and ample dimensions are given to the cellar contain- 
ing it, so as to afford easy access. The castings are re- 
markably smooth, being only covered with a thin coat 
of dead black paint. The turned parts, such as cylin- 
der covers, are so bright that it is difficult to believe 
they are not nickelized, even when near the brass parts 
so treated. Since the first Sulzer engine was started 
at the first Paris exhibition in 1867, no less than 1,223 
engines of 104,060 horse power indicated collectively 
have been turned out at the Winterthur works, which 
now employ 2,000 men, while 70 engines of nearly 9,000 
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horse power on this system have been ordered since 
the opening of the presént exhibition. Messrs. Sulzer 
Brothers have been awarded a grand pria for their 
engines by the international jury. 
oo 
AN IMPROVED BOILER. 

A boiler in which the inside of the fire box is pro- 
vided with one or more coils of pipe, to insure the gen- 
eration of a greater amount of steam, is illustrated 














BOILER. 


ROBERTS’ 


herewith, and has been patented by Mr. John N. Rob- 
erts, of the N. P. & M. R.R., Winnipeg, Manitoba, 
Canada. Each coil has on its lower end a block set 
against the inside of the shell, with an opening regis- 
tering with a corresponding opening in the shell. In 
the inner end of the block a plug is held on a screw 
rod passing through the openings and. through the 
water space to the outside of the exterior shell. A nut 
screws on the outer end of the screw rod, to hold the 
block against the inside of the inner shell, and into an 
opening of the block opens one end of a curved pipe 
connected at ite top with the lowermost elbow of the 
coil. The pipe and elbow are preferably so connected 
as to permit an extension of the coil without injuring 
the connection of the pipe with its block. Each coil 
of pipe extends along the inside of the fire box shell, 
and then along its top, the upper end of each coil 
being connected by a suitable joint with a pipe lead- 
ing to the water space on the top of the fire box. The 
water thus heated in these coils, and discharged into 
the water compartment on the top of the fire box, is 
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designed to insure the generation of sufficient sarplus 
steam to enable steam to be supplied by the locomo- 
tive for heating cars, ete., or to heat buildings con- 
nected with a stationary boiler having this itaprove- 


ment. 
——————_-——-_ + 0-0 a - 


AN IMPROVED MIDDLINGS PURIFIER. 

The accompanying illustration represents a machine 
patented by Mr. John A. Wahistrom, of Wakefield, 
Neb., designed to purify middlings with very little 
waste, and at the same time to produce middlingsof a 
higher grade. In the illustration the casing is repre- 
sented partially broken away upon one side to show 
the interior arrangement. The main driving shaft is 
connected by a belt and pulleys with a second shaft 
carrying eecentries, whose rods extend to the interior of 
the casing and are connected with the shaker or bolt, 
the frame of which is so supported that the bolt may 
be raised or lowered, and may be adjusted longitudi- 
nally forward or backward, as desired. Above the bolt 
are located two inclined dust-conveying troughs, to 
which a shaking motion is imparted by the eccentrics. 
The troughs discharge at their lower ends into a spout 
passing through the end of the casing. Into the dust 
troughs lead the lower ends of dust catcbers, prefera- 
blv six in number, each representing a slightly inclined 
inverted cone, having at its front end an upwardly ex- 





WAHLSTROM’S MIDDLINGS PURIFIER. 


tending slot, wide at the bottom and narrowing to- 
ward the top. In the front and near the bottom of the 
hopper is the usual opening with an adjustable gate 
to regulate the amount of material passing on toa shak- 
ing bottom and from thence into the interior of the 
casing, into which it is moved by the operation of the 
fan wheel in the top part of the casing, sucking air be- 
tween longitudinally arranged slots in the sides of the 
casing, forming openings sufficiently large to admit air 
to the under side of the bolting cloth. On the under 
side of the bolt operate a number of brushes, whereby 
the bolt cloth is kept constantly cleaned. The dust 
and other impurities pass upward on account of their 
lightness, and finally settle into the top or wide ends 
of the dust catchers, being thence conveyed by the 
dust-conveying troughs to the discharge spout, the 
shape and position of the dust catchers and their slots 
being such that only the dust will be likely to be 
passed through. The draught in the interior of the 
casing is regulated by gates, and the stock passes 
downward through the bolt cloths in the usual man- 
ner to discharge spouts at the bottom, while the dis- 
charge from the end.of the bolt passes into channels 
and troughs leading to the outside. 


>t» 
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A NEW TELEGRAPH REPEATER. 

A telegraph repeater having several novel features 
has been patented by Mr. Richard J. Mcllhenny, of 
Wilmington, Delaware. One of the principal objects 
of this invention is to simplify the mechanism and 
cireuits of the repeater, so that any operator without 




















McILHENNY’S RELAY. 


special training can operate it, also to provide means 
for preventing “kicks” in the instruments. This ap- 
paratusalso permits of interrrupting the sender of a 
message without rendering the line inoperative. 

We give an engaving of the relay used in the sys- 
tem. The vertical armature lever, K, is pivoted near 
its center to a fixed support, and is provided with two 
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armatures which are arranged upon opposite sides of 
the lever, above and below its pivot. The magnet, I, 
is supported by standards resting on the base, C, with 
its poles opposite the armature, K, onthe upper end 
of the lever. This end of the lever extends between 
the contact points i *’, and the part which engages the 
contact, 7’, is insulated so that this point serves merely 
to limit the rearward motion of the lever. 

The magnet, L, is mounted on the bed plate, C, op- 
posite the armature, K, on the lower end of the lever, 
K. The magnets, I and L, although upon differ- 
ent sides of the lever, K, will draw it in the same di- 
rection, and if a current is sent through one magnet 
and then the other in succession, the second magnet 
will tend to hold the lever from falling away from 


the first magnet when the current through the latter | - 


is broken. A spring, K*, holds the lever, K, normally 
away from both magnets. The transmitters are con- 
structed something like an ordinary telegraph sounder, 
with the armature lever prolonged at each end and 
provided with contact points for making and breaking 
circuits. 

The operation of this improved system cannot be 
adequately described without a full diagram of the 
two transmitters, the two relays of the station, and the 
local and line circuits. We will say, however, that the 
inventor appears to have overcome some of the princi- 
pal difficulties met with in repeaters of the 
ordinary type. 

Oe 

A SAFETY PILOT FOR RAILWAY TRAINS. 

, An apparatus to be attached toand propelled 
in front of a railway train, to serve as a collapsi- 
ble cushioning buffer and remove the shock to 
the train in case of a collision, permitting the 
train to be brought to a standstill without 
being injured or derailed, is illustrated here- 
with, and has been patented by Mr. Norman 
S. Massey, of 45 Wall Street, New York City. 
The apparatus consists of a series of air cham- 
bers connected to telescope together and permit 
the air to be gradually driven out, and mounted 
on a suitable rolling support, which may be 
held near to, or removed some distance in ad- 
vance of, the train by the folding or unfolding 
of the telescoping sections. Fig. 1 is a hori- 
zontal section, and Fig. 2 a vertical longi- 
tudinal section of the extended telescoping por- 
tions, Fig. 3 being a sectional view at the 
meeting point of these portions, and Fig. 4a 
perspective view of the invention applied to a 
locomotive, and in folded position. The rear air 
chamber is attached to the front of the locomotive in 
any suitable manner, and is braced by vertical rods 
and an inclined rod. 

This chamber is connected by a coupling bar with a 
rolling support adapted to run on the tracks in front 
of the locomotive, the bar having: a head at one end 
movable in the central air chamber, and being held 
from being pulled out of such chamber by a flange at 
its forward end. The bar has an oval head at its 
forward end, to turn in a socket secured in an up- 
right on the front of the rollingsupports. Any desired 
number of air chambers may be employed, five being 
here shown, and preferably of a length of about five 
feet each,so that when drawn out they will extend 
some distance in front of the train. The chambers are 
of diminishing diameters, from about two feet for the 
largest one, by means of which a gradually increasing 
resistance is afforded when the telescoping sections are 
forced together in the manner contemplated by a col- 
lision. The scale of resistance in all the air chambers is 
regulated by means of holes irregularly located in their 
rear ends, and in order that the chambers may serve 
as perfect air cush- 
ions, each one is fit- 
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by means of which compressed air or steam may be 
admitted as desired to both series of air chambers. 
_——— OO OO 
A CONTINUOUS BRICK KILN AND DRIER. 

The design of the invention illustrated herewith is 
to furnish a construction which will serve to effectively 
dry, water-emoke, and burn the bricks, without mov- 
ing or changing them after they are once set in 
the kiln until the bricks are finished. It has been 
patented by Messrs. John H. Thissen and Mil- 
lard M. Arnold, No. 1528 Vinton Street, Omaha, Neb. 
Fig. 1 is a view in perspective of a kiln thus con- 
structed, Fig. 2 being a sectional representation illus- 
trating the feeding of the fuel and the regulating of 
the draught, while Fig. 3 shows the working of the 
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THISSEN & ARNOLD'S BRICK KILN. 


transverse movable shutters or partitions dividing the 
continuous passage around the structure, which, as 
shown, is adapted to be formed into sixteen separate 
compartments. This continuous passage has an inner 
and outer wall and arched top, the several wails being 
covered on top with sand or similar material to retain 
as much heat as possible within the kiln. Into each 
compartment leads a door formed in the outer wall, 
and in the bottom, near its middle, is a transversely 
extending draught channel connecting at ite inner end 
with a flue extending horizontally to the middle of the 
kiln, then vertically into a iongitudinally extending 
smoke chamber connecting in the center with the 
chimney. The movable shutters are made of fire- 
proof cloth, each shutter passing at its ends throngh 
vertical slots in the side walls, one end being secured to 
a vertical roller and the other end to flexible strips 
near the top and bottom, whereby the shutter can be 
operated by means of a crank arm extending from 
one ofthe rollers to the top of the kiln, the flexible 
strips being also attached to a vertical roller, and a 
counterbalancing device being provided whereby the 
shutter may be held inthe proper position and at the 
right tension. 

The end of each flue leading into the smoke cham- 
ber can be opened or closed by a damper on a rod ex 
tending through the top of the kiln, and either end cf 
the smoke chamber can be cut off from the chimney 
when desired. Into the top of the continuous passage- 
way in each compartment lead a number of firing 
flues, extending from the top of the kiln through the 
arched top into the compartment, and on the upper 
end of each firing flue is held a head filied with sand 
and adapted to be closed by a cap, these flues serving 





to feed coal or similar fuel into the respective com- 








ted into the succeed- 
ing ove to form an 
air-tight piston. The 
rolling support has a 
projecting piece, to 
the sides of which are 
secured the rear air 





chambers of a second 
double series of tele- 
scoping air cham- 
bers, bars in the two 
front chambers being 
connected at their 
outer ends to lugs on 
a cone adapted to fit 
into a recess in the 
projecting piece on 
the rolling support. 
In order to move the 
air chambers into 
extended _ position, 
means are provided 
by which this may 
be effected from the 
locomotive, two se- 
ries of telescoping 
tubes being arranged 
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partments, From the top of each compartment lead a 
number of heat escape pipes to a continuous main heat 
pipe, held in the outer wall of the kiln, dampers con- 
trolling the escape of the heat from the compartments 
tothe main pipe. By the movable partitions, the 
draught in each compartment may be made independ- 
ent of that of any other. 

In commencing, the green bricks are usually set in 
about eight compartments, and a wall built across the 
first one, which is set with arches or fire holes, asin the 
old-fashioned kiln, and fired with wood until the bricks 
are hot enough to permit of burning coal. The arches 
are then closed and the compartment fired from the 
top until the bricks are thoroughly burned. The 
draught is opened into the compartments ahead accord- 


ing as the burning proceeds, the movable shutters en- | 


abling difereut compartments to be shut off for setting 
with green brick, which are ther first dried and heated 
by the heat from the continuous main heat pipe in the 
outer wall of the kiln, so that none of the heat given 
off by the barned brick is lost, as their temperature 
falls. The process is continuous, one compartment 
after another being burned, and the heat conducted 
ahead, so that the kiln can be kept constantly run- 


ning, filling in green bricks and removing finished 
burned bricks. 
——---—__—_—_»+9+2——_ 
A SOAP AND BRUSH HOLDER. 


A simple attachment which can be readily placed 
upon a pail, to hold a brush and soap, conveniently 
for use in scrubbing, etc., is shown herewith,and has 


been patented by Mr. Wm. P. Stott, of No. 4745 Tacony | 
Ite two sides) 


Street, Frankford, Philadelphia, Pa. 
are connected by 
a slightly inclined 
bottom in seg- 
mental shape to 
conform to the 
shape of the pail, 
and each of the 
sides has near its 
front end a siot 
extending up 
ward tothe under 
side of the bot- 
tom, by means of 
which the holder 
ecun be readily 
placed on the pail. SS 
Totbeinneredge Oy ~ 
of the bottom, S es 
near one side, is STOTT’S SOAP AND BRUSH HOLDER. 
secured a plate to 

hoki a piece of soap, and adjacent thereto is a lug 
serving to hold the brush in place, the back of the 
brush being of a form to be readily thus held. 

— 21 em 

Sufficient Sleep. 

In this age of hurry and worry, with its consequent 
nervous exhaustion, of which so much is now heard, 
the necessity of taking sufficient sleep cannot be in- 
sisted upon too forcibly. To lay down any hard and 
fast rule for ite regulation is not possible, for, natural- 
ly, brain workers require more than the drones of 
society ; in fact, every brain worker, if he wishes his 
powers to last, should take from eight to nine hours’ 
sleep out of every twenty-four. Charles Lamb did not 
think eight hours enough, whereas Sarah Bernhardt 
finds six hours a sufficient quantum of sleep.— Hospital, 

i a 
AN IMPROVED ELASTIC CHAIN. 

The accompanying iilustration represents a chain 
which will yield longitudinally when subjected to ten- 
sion, one of the 
views represent- 
ing the chain as 
it appears when 
under tension and 
the other show- 
ing the links in 
normal position. 
The invention has 
been patented by 
Mr. Charles Red- 
wood, of Denison 
City, Texas. The 
chain is made 
with flexible wire loops, baving eyes at their ends, and 
bulging or bowed at the middle, the body of one loop 
being passed through the eyes of the adjacent loop, 
and allofthe loops being placed flatwise in the same 
plane. 
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THERE is a large number of public libraries all over 
the country that would be glad to receive and store 
copies of all documents pablished by either House of 
Congress, or by act of Congress itself. These public 
libraries are waltiplying to an amazing extent. Nearly 
every town, swall or large, in my neighborhood has 
now its publie library, established either by the 
manifleence of some native of the town who has gone 
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elsewhere and gotten rich, or by publie contributions, 
municipal or personal, and there is scareely any docu- 
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ment published by Congress or either House of it, ac- 
cess to which is not essentia) to a complete investiga- 
tion of some historical problem, the creating of some 


measure of proposed legislation.—Senator Hoar. 


A STORM COAT AND VEHICLE APRON. 
A garment designed to protect the clothes or person 
of one in a vehicle from rain, snow, wind, ete., and 
which is adapted for ready connection with the dash- 
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HORN’S STORM COAT AND VEHICLE APRON. 

board, is represented in the illustration herewith, and 
has been patented by Mr. Schooler C. Horn, of Bladens- 
burg, Ohio. The garment is made of any suitable 
waterproof material, and is open behind throughout 
its length, but adapted to fasten about the neck or up- 
per portion of the person by buttons or otherwise. It 
is of a length designed to take in the whole person, and 
to reach to or over the dashboard of a buggy when 
the wearer is seated therein, thus presenting a close 
front and constituting also a vehicle apron. The 


| sleeves are in two sections, the lower one of which is 


extended to form a glove or mitten, while its other end 


| telescopes into the upper section at a point between 


the elbow and shoulder, where it is attached by elastic 
cords or straps and hook and eye fastenings. The bot- 
tom front portion of the garment, forming the vehicle 
apron when attached to the dashboard, is readily se- 
cured to the latter by light sliding spring hooks, se- 
cured to the apron portion by eyes or staples, riveted 
to the garment near its lower front end, this portion 
being laid over the dashboard and the spring hooks 
pressing it down in position thereon, regardless of the 
width of the dashboard. 


The Detroit River Bridge. 

The Secretary of War has sent to the Senate the re- 
port of a board of army officers upon the practicability 
of and necessity for a bridge at Detroit. The board 
condemns a tunnel on account of cost and objections to 
operating it, reports against a suspension bridge of 
one span and a drawbridge, and recommends the plan 
of G. Lindenthal of a bridge 140 feet above water, with 
one central span of 1,000 feet clear opening and two 
side spans of 750 feet each, as offering the minimum 
impediments possible in the present state of the art of 
bridge building to lake traffic. 

i MB ESIES Be Oh De a eS a hee 
AN IMPROVED FINGER NAIL KNIFE. 

In the knife shown herewith, the blade has in its 
back serrations, or file teeth, which lie within the 
edges of the handle when the blade is closed, while 
the handle has a concave recess in its back, with a 
throat extending through the handle, and a cutter is 
inserted in the back, with its edge projecting into the 
throat, and adapted to pare the edge of the nail. The 
invention has been patented by Mr. Samuel E. Jones, 
of Canon City, Colorado. The upper picture repre- 
sents the knife closed, with one side of the handle re- 
moved, the other view showing the knife with blade 
partly open. By the concave plane shown in the first 
figure the nail may readily be shaved smoothly, and 
with the proper curve, while in using the file on the 
back of the blade, the knife being closed and the blade 
being sunk below the handle, the nail is kept on the file, 
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and any danger of wounding the finger is prevented. 
The same principle may also be applied with two- 
bladed knives. 





Antibakterikon, 

Under this name a Berlin chemical factory has pro- 
duced a new kind of ozone water, which is said to be 
distinguished from other liquids of the kind by its free- 
dom from lye of Javelle and by its durability. It is 
manufactured as follows: Oxygen gas is made of 
chlorate of potassium and pyrolusite, and conducted 
into a pressure gasometer, whence it is sent through a 
series of so-called Siemens tubes. With the help ofa 
strong electric stream, produced by a machine similar 
to that which gives the electric light, a secondary 
stream is produced in these tubes, which discharges 
itself slowly but constantly, and converts the oxygen 
gas into an ozone solution of about 10 percent. Dur- 
ing this process various substances are added to the 
gas to prevent its evaporating. Dr. Otto Ringk, of 
Berlin, the inventor of this new preparation, declares 
that it possesses extraordinary sanative virtues, not 
only producing a good effect in cases of tuberculosis, 
cholera postras, typhus, diabetes mellitus, toothache, 
|ete., but also destroying the virus of diphtheria and 
| scarlet fever with absolute certainty. 

oo 
AN IMPROVED PAPER CLIP. 

A paper clip which may be formed from a single 

| piece of wire, if desired, and is designed to afford a 
simple and improved form of wall pocket, is shown 
herewith, and has been patented by Mr. Frank A. 
Ruggles, of Three Rivers, Mass. The wire is bent upon 
itself to form an essentially U-shaped back frame, in 
the top of which, at each side, a loop is made. At the 
lower ends of the 
members of the back 
frame the wire is 
formed into coil 
springs and then 
carried continuously 
upward and _hori- 
zontally until the 
ends meet, to form a 
front frame, also es- 
sentially U-shaped. 
The ends of the 
wires, where they 
abut, may be attach- 
ed in any suitable 
manner, and a knob 
or link secured there 
to form a hand hold 
by which to open the front frame from the back frame. 
0 

PLUMBAGO PACKING. 

The packing of piston, valve, and pump rods, and 
similar parts of steam and hydraulic machinery, is a 
matter deserving of a great deal of attention. The old 
methods of packing are entirely discarded by intelli- 
gent engineers, and improved means are employed, 
which prevent grooving and cutting, in many cases 
prolonging the use of the parts from a period of a 
few months to several years. 

The Manhattan packing, made by the Manhattan 
Packing Co., and sold by Greene, Tweed & Co., 88 
Chambers Street, New York, has proved its superior- 
ity by long use in large and small manufacturing es- 
tablishments, in water works, upon steamboats, and 
elsewhere. 

The packing is formed of a braided strip—either 
with or without a rubber 
center—filled with the fin- 
est “floated” plumbago, 
and with an oil of very 
high fire test, which can- 
not char or ignite and 
which is free from acids, 

The packing is made in 
almost every imaginable 
size and shape, and adapt- 
ed to every purpose for 
which packing can be 
used. It is particularly 
useful on steam hammers, 
where it is desirable to 
avoid a leakage of steam or water. It is in successful 
use on rotary bleach boilers, where it has proved of 
great value. It is, perhaps, needless to say that the 
packing is self-lubricating, and continues to act uni- 
formly until entirely used up. 

The Manhattan packing is an old and reliable arti- 
cle which continues in use wherever introduced. 

—_— ee ee 

A THOROUGH washing out with clean water will often 
prove the best cure for a foaming boiler. A little com- 
mon soda may be added where grease is suspected to 
be the cause of foaming. This will saponify the grease 
and make the foaming worse at first, but after blowing 
out and washing out the builer, a cure will probably be 
effected. A direct exhaust feed-water heater or injector 
is often a cause of grease in a boiler; really no exhaust 
steam should be allowed to mingle with the feed water 











RUGGLES PAPER CLIP. 











until it has passed through a suitable grease extractor. 
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Lack of pesemie im Engineering. 

Serious errors, involving trouble and expense, occur 
more frequently than is generally supposed, through 
inattention or the want of foresight on the part of 
architects to make proper provisions for the location 
and erection of steam plants. It seems to be very 
often the case, says the American Hngineer, that 
architects design and erect buildings for manufactur- 
ing and business purposes without consultation with 
the superintending engineer, or even with the manu- 
facturer of machinery who is to construct and erect 
the boilers, engines, elevators, and shafting, with all 
other details of pumps, blowers, and auxiliary adjuncts 
that are to be placed within the walls of those build- 
ings. Many architects are, again, not sufficiently care- 
ful in considering contingencies that may be needed in 
case of repairs or removal of machinery, Engineers in 
charge of steam plants will constantly point out the 
difficulties they encounter and the inconveniences they 
have to tolerate through lack of foresight in the plan- 
ning and locating of the machinery. 

Basements seem to be considered the proper place 
for boilers in nine cases out of ten, because there water 
and coal can be brought close to them, and they are 
more easily put in, bricked up, and taken out again. 
Here good foundations and plenty of room can be 
secured, but artificial light has to be depended upon, 
during day and night. It is here, however, that soot, 
ashes, and dirt will accumulate and be both an annoy- 
ance and a source of danger if provision has not been 
wade for their regular and entire removal. But how 
many basements can we find where special provision 
has been made for this purpose? How many archi- 
tects consult with a superintending mechanic in regard 
to this when planning a building where steam power 
is to be used ? But the basement is no place for an 
engine, unless completely separated from the boiler 

room by a well-ceiled partition. 

An engine room requires ample space, plenty of 
light, and good ventilation—space for repairs, light 
that will enable the engineer to take in the condition 
and situation at a glance, and ventilation so good that 
he will not hate to stay in his engine room on account 
of heat and suffocating smell. 

This cramping, crowding steam machinery into dark, 
ill-ventilated cells and damp basements is all wrong 
It is false, mistaken economy ; it is inhuman, and dis- 
tressing to engineer and fireman both physically and 
morally ; and is in every respect wrong and hurtful. 
We find boilers and engines hissing and pounding 
under our sidewalks, in narrow, foul-smelling corners 
and recesses ; in places where we least expect to find 
them, and what is as bad, if not worse, men in attend- 
ance who care little for the condition and appearance 
of the machinery so long as it works without making 
too much noise. 

A very great deal of this state of things is owing to 
oversight and want of proper thought in planning for 
steam machinery, which under all circumstances should 
have ample room, plenty of light with suitable ventila- 
tion, and also have competent, intelligent engineers to 
take charge of it. We do not expect professional archi- 
tects to be practical engineers, but we do maintain 
that in planning buildings to receive steam machinery 
the professional architect will do well to consult with 
the practical constructing or superintending engineer 
as to how far the greatest facilities and convenience 
can be provided for. 


The Electric Motor for Domestic Purposes, 
Mr. H. B. Prindle, writing on this subject in a recent 
issue of Building, asserts that when the use of the 
electric current was confined to lighting, at first in 
public squares and important streets, then gradually 
extending to cover the entire city or town, and into 
stores and houses, we were content to know that elec- 
tricity produced the light in some way, and there our 
investigation ceased, until, at last, its use became so 
general as to induce a study and knowledge of its prin- 
ciples. That the same subtile something should become 
a@ most powerful agent for the transmission of energy 
was not for a moment suspected Thai it has taken 
an important position in the world of power can no 
longer be questioged. Unquestionably the world has 
never witnessed such remarkable progress in the intro- 
duction of power-transmitting agencies so radically at 
variance with previously existing forms. The facts 
are not to be wondered at when the advantages of 
electric power are fully considered. The electric motor 
in its present form is efficient, economical, safe, and 
sure ; yet all these advantages would amount to but 
little were it not for the fact that the range of the 
adaptability of the motor is so wide. The comparison 
with a steam plant may perhaps show this clearer. 
The installation of a steam plant requires heavy foun- 
dations, expensive boilers, with their auxiliaries, coal 
bins, which are a source of heat and dirt. The engine 
requires the best skilled attendance, and, owing to its 
complicated nature, necessitates repairs to which the 
electric motor is not subject. 
The electric motor 1s complete within itself, requiring 
no auxiliaries—except the wire for supplying the cur- 
rent—needs but little attention, and runs practically 





without noise, While there is competition between 


steam and electricity for isolated plants, there is no 
direct antagonism hetween the two, as, with the excep- 
tion of cases where water power is used, steam is a 
necessary factor in the generation of the electric cur- 
rent. Electricity, therefore, advocates concentration 
of steam plants, an arrangement the economy of which 
cannot be denied, and distribution by means of wires 
or cables, which has been found by thorough practical 
trial to be the most economical method yet devised. 

In applying the motor to domestic uses, it has found 
a ready adoption for freight and passenger elevators, 
possessing as it does such marked features of superi- 
ority over an isolated eon plant. 


Supply and Use of Nickel and its Alleys with Steel, 

The most interesting paper and the most instructive 
excursion of the recent meeting of the American Insti- 
tute of Mining Engineers at Ottawa related to the 
Sudbury, Ontario, copper-nickel deposits. The paper 
was read by Dr. E. D. Peters, manager of the Canadian 
Copper Company at Sudbury, and it covered an ex- 
haustive description of the deposits, which were origi- 
nally thought to be of such importance as a source of 
copper supply that apprehension was felt in some 
quarters that they would affect the price of the metal. 
Such, so far at least, has not been the case, though 
the workings have proved immense bodies of nickel- 
bearing pyrrhetite, with occasional pockets of copper 
pyrites. In places this bed has been proved to be 100 
feet thick, and its limits have not yet been ascertained. 
The three mines in the district belonging to the Cana- 
dian Copper Company are not uniform in character, 
and vary considerably in the amount of nickel con- 
tained in the ore. The Stobie mine, which possesses 
the largest bodies of ore, and is worked by open cast, 
as much as 560 tons being thrown down by one blast 
recently, is low in nickel, but is valuable from its iron 
contents, after roasting, as a flux for the ores contain- 
ing a higher percentage of nickel and copper, but more 
mixed with gangue. 

Mining on this system means cheap production, and 
we can quite believe that Dr. Peters is correct in his 
estimate that he can produce from this mine 80 tons a 
day, at 30 to 35 centsaton. In the Copper Cliff mine 
the ore occurs in irregular masses, but is very rich in 
nickel, and large bodies are developed, carrying from 
8 to 10 per cent in that metal. The Evans mine also 
has a large body of pyrrhotite, but is more highly 
nickeliferous than the Stobie. This mine produces 
about 60 tons of first-class ore a day. 

The roasting and smelting arrangements, as might 
be expected under Dr. Peters’ management, are models 
of ingenuity and efficiency, and tbe result is that about 
40 tons of matte are produced a day, averaging about 
27 per cent of copper and 15 to 18 per cent of nickel. 
The furnace work is worth recording, ane smelter aver- 
aging for months of continuous work 125 tons of ore for 
24 hours and having gone as high as156 tons. Fuel 
seems to be the only disadvantage, Connellsville coke 
being used at the somewhat high cost of about $7.25 a 
ton, but against this is to be set the judicious handling 
of the ore and its fluxing qualities, which enables the 
fuel to carry a burden of 8 to 1. 

The result of these operations at Sudbury will be an 
enormous increase in the world’s supply of nickel. The 
supply hitherto has been principally from the mines of 
the French Company in New Caledonia, and this sup- 
ply has been regulated toa great extent by the de- 
mand, at about 1,000 tons a year, maintaining the 
price at what the company considered a profitable 
basis, or rather as high a figure as it could without 
decreasing consumption, for it has never shown very 
great profits. The Sudbury production already exceeds 
the world’s consumption, and Dr. Peters has no doubt 
that he can produce 2,000 tons of nickel a year. 

The important question is, will there be a market 
for this increased supply of the metal even at consider- 
ably lower prices than those at present ruling? Mr. 
James Riley, the well-known metallurgist and manager 
of the Steel Company of Scotland, in a paper prepared 
by him at the request of the Council of the Iron and 
Steel Institute of Great Britain on tests made by him 
of alloys of nickel and steel, furnishes data which con- 
vince him that there will besuch a market. It appears 
that in France a patent has been taken out for these 
alloys, and Mr. Riley visited the works at which, the 
process was carried on, and continued his tests at his 
own works in Scotland with most remarkable and satis- 
factory results. His data, as usual, are clear, and the 
results are conclusive, although, as he says himself, 
several series of fests involving a very large number of 
separate experiments are necessary to a full investiga- 
tion. We have not space to give in detail here the 
actual tests carried out, but some of the conclusions 
arrived at will be sufficient for our steel makers to 
appreciate the importance of the subject. 

The alloy can be made in any good open-hearth fare 
nace working ata fairly good heat. The charge can 
be made in as short a time as an ordinary “scrap” 
charge of steel—say about seven hours. Its working 
demands no extraordinary care, in fact not so much as 











is required in working many other kinds of charges, 


the composition being coe and definitely controlled. 
If the charge is properly worked, nearly all the nickel 
will be found in the steel—almost none is lost in the 
slag, in this respect being widely different from charges 
of chrome steel. Any scrap produced in the subse- 
quent operations of hammering, rolling, shearing, etc., 
can be remelted in making another charge without 
loss of nickel. 


tic limit from 16 up to 28 tons and breaking strain from 
80 up to 40 tons per square inch without impairing the 
elongation or contraction of area to any noticeable 
extent. With only 8 per cent of nickel somewhat simi- 
lar results are found, combined with an increase in the 
carbon to 0°35 per cent. 

The hardness increases as the nickel) is increased, 
until about 20 per cent is reached, when a change takes 
place, and successive additions of nickel tend to make 
the steel softer and more ductile. In Mr. Riiey’s har«d- 
ening and tempering tests he shows the possibility of 
very largely raising the strength and elastic limit, and 
the hardness of these alloys, but he is not yet prepared, 
from lack of time, to say to what extent. He has, 
however, gone up to 95°6 tons breaking strain and 
54 tons elastic limit. With regard to torsion tests, it is 
not necessary to have a steel high in nickel, as those 
containing only i per cent gave the best results, 

In the very important matter of corrodibility, the 
steels rich in nickel are practically non-corrodible, and 
those poor in nickel] are much better than other steels. 
The theory of the inventors, from which many metui- 
lurgists dissent, is that steel is composed of crystals of 
metallic iron, cemented together by carbide of iron, 
and the extra strength given is by the nickel alloying 
with this carbide of iron to form a stronger “ cement ;” 
that the space between the crystals of iron is thus more 
completely filled, and the cohesion between them ren- 
dered much more powerful. 

The applications and uses of such an alloy are bound 
less. Its vast increase of strength and elasticity over 
ordinary steel, its non-corrodibility and hardness 
alone, open for it a field in engineering that will 
render possible what. was previously nearly impossible 
from the masses requisite to attain the object. For 
example, it seems to bring quite within the bounds of 
practicability a cantilever bridge over the North River 
between New York and Jersey City that shall excel 
even the Forth bridge with its 1,710 feet spans and 
150 feet elevation, as a work of engineering skill and 
beauty. It is only necessary to remember the differ- 
ence between 30 tons and 95 tons breaking strain, end 
17 tons and 54 tons elastic limit.—Hng. and Min. Jour. 

9 + @ re 
Sponge Trade of Cuba, 

Sponges are found both on the northern and south- 
ern coast of Cuba, but the chief ports to which they are 
brought for sale are Batabano on the south coast and 
Caibarien on the north. 

Consul Little, of- Havana, says that the classes in- 
cluded are sheep wool, velvet, hard head, yellow, grass, 
and glova. Very little reef, if any, is found in Cuba. 
On the south coast, sheep wool and velvet are more 
abundant than on the north coast. Cuban sponyres 
finda market chiefly in England, France, and the 
United States. The island itself coneumes about one- 
tenth of all the sponges brought in, and these are used 
especially for the damping of tobacco and for cleaning 
centrifugal machines on sugar estates, 

The sponge fisheries employ about .1,000 bands, 
chosen exclusively from among the matriculados, or 
seamen who have served on Spanish men-of-war, and 
are still bound to serve when called upon. 

On the south coast are employed vessels ranging 
from about five to twenty tons, carrying from four to 
eight men, and each vessel is provided with from three 
to six small boats, On the north coast, open boats 
with one or two men each are used. The annual value 
of the sponges brought in by these vessels is between 
£160,000 and £120,000. 

———“—-_ wrere 
Without Friction. 

After showing that friction makes perpetual motion 
impossible, Professor Hele Shaw reflects upon the state 
of affairs that would follow if friction were to cease to 
act. The whole force of nature would be at once 
changed, and much of the dry land and most of our 
buildings would disappear beneath the sea. Such in- 
habitants as remained a short time alive would not 
only be unable to provide themselves with fire or 
warmth, but would find their very clothes failing back 
to the original fiber from which they were made ; and 
if not destroyed in one of the many possible ways—no 
longer dissipated by friction through the air, or by fall- 
ing masses of water no longer retarded by the atmo- 
sphere and descending as rain—would be unable to ob- 
tain food, from inability to move themseives by any 
ordinary metbod of locomotion, or, what would be 
equally serious, having once started into motion, from 
being unable to stop except when they came into col- 
lision with other unhappy beings or moving bodies. 
Before long they, with ail heavier substances, would 
disappear forever beneath the waters which would now 








cover the face of a lifeless world.—Jron. 


The addition of 4°7 per cent of nickel raises the elas- ~ 
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THE FORTH BRIDGE. 
(Continued from 1st page.) 
pounds per square foot 
striking the whole or any 
part of the exposed surface 
of the bridge at any angle 
with the horizon, the total 
amount on the main spans 
being estimated at nearly 
8,000 tons. 

The material 
throughout is open hearth 
or Siemens Martin steel. 
That used for parts sub 
ject to tension is specified 
to withstand a tensile 
strength of 30 to 83 tons to 
the square inch, with an 
elongation in 8 inches of 
not less than 20 per cent. 
That subject to compres 
sion only. a tensile stress 
of 34 to 37 tons per square 
inch, with an elongation in 
8 inches of not less than 17 
per cent. Strips of each 
class 14¢ inches wide are to 
bend cold round a bar the 
diameter of which is double 
the thickness of the strip. 
The tensile strength of the 
rivet uteel is 26 to 30 tons 
per square inch. 

The superstructure of 
the main spans is made up 


used 


of three enorinous double * 


eantilevers resting on the 
piers before wen- 
Those on the 


three 
tioned, 
shore sides are 1.505 feet, 
and that on Inch Garvie 
(an island fortuitously di- 
viding the water 
space into two channels of 
nearly equal width) is 1,620 
‘set in length. The effec- 
tive depth over the piers is 
430 feet, aad at the ends 35 
feet. The center portions 
f the two 1,710 foot spans 
on each side of Inch Garvie 
are formed by two lattice 
girders 350 feet in length 
and 50 feet deep in the cen 
ter and 37 feet deep at the 
ends. 

The compression mem- 
bers of the cantilevers are, 
rined of tabes 


deep 


as a rule, f 
either circular in form or 
eireular with flattened 
sides. 

The tension members are 
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girders quadrangular in 
section. The booms at 
their corners take the 
strains, and the vertical 
and horizontal bracing of 
the sides keep them stiff 
against the effects of their 
own weight and wind re- 
spectively. 

The steel was delivered 
at the works in plates cut 
nearly to size and as angle 
bars of various sizes and 
lengths. 

Plates which had to be 
bent or shaped were so 
treated at a red heat in 
hydraulic presses with 
moulds of special eonstruc- 
tion, and all edges planed. 

The plates and bars, 
whether composing cireu- 
lar members or the booms 
of the girders, with all the 
required covers, ete., were, 
as a rule, assembled in 
their exact positions, and 
operated upon by drills of 
special construction, 
which, traversing their 
whole length, bored nearly 
all the holes required for 
the riveting. 

Our second illustration 
shows the relative height 
of the great bridge as com- 
pared with some of the 
notable architectural 
structures in various parts 
of the world. The follow- 
ing are the heights, refer- 
ence being had to the re- 
spective structures by the 
numbers : 

1. Porcelain Tower, Nankin, 

China .. : . 0 


2. St. George's Hall, Liverpool 85 
3. Tomb of Theodoric, Raven- 


4. Chichester Cathedral........ 

5. Victoria Tower, Westmin- 

6. Boston Charch,Lincolnshire 292 

7. Taj Mahal, Agra 

8. York Cathedral......... .. 

9. Temple of Bacchus, Teos, 
about 

10. Alexandrian Column, St. 

11. Column of July, Paris. 

12. Torre Asinelli, Bologna..... 

18. Bell Tower, St. Marka, 
Venice... de Bs] 

14, Colosseum, “Rome (54 ft. in 
a 

15. Fribarg Cathedral . -. 0. 38 

16. Temple of the Sun, Baalbec. 120 
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OF SOME OF THE GREAT BUILDINGS OF THE WORLD COMPARED WITH THE FORTH BRIDGE. 
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Pest. cbse adeenerne Mens 274 | 54. Hotel de Ville, Bruesele... 374 
21. The Monument, London... $02 | 55. Mosque of St. Sophia, Con- AN IMPROVED CAR-HEATING SYSTEM. 
22, Amiens Cathedral ........ 383 stantinople... ........ ise| The defects of most of the present systems, and 
2. Church of St. Theobald, = anon Rome... ....... 143 | what is in many cases the lack of any system, of pro- 
Thann, about ........... 320 | 57. of St. Pietro Mon. rl passe 
24. Royal Albert Hall, London.. 154 torio, Rome, about... .. 40 aor: ne aur hemmaestdind Seaaay — 
2, St. Stephen's Cathedral, 58. Choragic Monument of vate 
Vienna. . + ahee . 41 Lysicrates, Athens... ... 34 . 1 
2. Torasso of Cremona... . 396 | 59. Salisbury Cathedral......... 404 
27, Hotel des Invalides, Paris... 310 | 6&0. Trajan Column, Rome.. 164 
23, Temple of the Giants, Agri- 61. Cathedral,  Frankfort-on- 
ee errr 116 EE ne ae eee 6 
99, Parthenon, Athens.......... 66 | 62. Pyramid of Mycerinus ..... 218 
30. Second Pyramid, Gheezeh.. 447 | 68. Church of 8t. Nicholas, New- 


33. Eleanor Crosse, Waltham.... 50 Rome, about....... oN 

34. Cologne Cathedral . . .. M0} 65. Mechlin Cathedral . ...... 319 

35. Great Pyramid ............ 460 | 66. Bell Tower, Florence . 26 

%. St. Peter's, Rome .. 4481 67. Tomb of Absolom, Jereem 

7. St. Paul's, London.......... 360 BR Ma Said cvaiend aadeses S4 

98. Albert Memorial ........... 180} 68. Norwich Cathedral.......... 309 

19 | Obelisk, Luxor........... 75 | 69. Leaning Tower, Pisa........ 188 

. ) Prophylon...........-.+. 70 70. Pompey’s Pillar, Alexandria 100 

40. Bow Church, London .. _ 235 Tl. Church of St. Isaac, St. 

11. Cleopatra's Needle...... -+ 8 Petersburg... . 836 

2. Old St. Paul’s, London.. . 8 Central re, Lichfield. 252 

(3. Charch of St. Mary, Lubeck 400| 7: {ener pire” y-, 192 

44. Abbey of St, Stephen, Caen 400 | 73. Arch of Constantine, Rome, 

45. Church of St, Martin. Lands- about. . obs sub ofivee 
hut, about.° -. «see.» 400174. Tower of ee Veliki, “Mos. 

46. The Baptistry, Pisa eeeee .. 190 a. ss end iesens 260 

7. Tomb at Mylasa, Caria, abt. 50/75. Central Transept, Crystal 

48, Church of St, Peter, Ham- Weeds henecactalecess 198 
burg, about... ..... 380 | 76. Science Schools, S. Kensing- 

49. Obelisk in Piassi ai San SUdtodes tenn de sed <u 110 
Giovanni in Laterano, 77. Temple of Vesta, Tivoli, 
BOGS . . onc n0sasameeeened 138 Ss bodseecabulsantetll 55 





50. Antwerp Cathedral...... ... 408 


The construction of the Forth Bridge is justly re- 
garded as one of the greatest scientific and mechanical 


achievements of modern times. Those who wish to/| are obvious to any one who has much traveling to do. 
trace the full details of the work from its conception to} A system designed to obviate these defects is repre- 
completion will find the same fully recorded and illus- | sented in the accompanying illustration, and a patent 
trated in the ScrENTIFIC AMERICAN SUPPLEMENT. | 02 the construction therein involved has been allowed 
The history is illustrated by over fifty engravings. The|to Mr. Charles O. Newton, of Homer, N.Y. Fig. 1 
SUPPLEMENT numbers to be consulted are as follows :|i8 a sectional plan view, and Fig. 2a vertical trans- 
218, 229, 317, 354, 457, 478, 508, 510, 512, 515, 519, 590, 626, | Verse section of acar supplied with this system, and 
630, 667, 672, all of which may be obtained at this| Fig. 3 is a view in perspective, with a portion of the 
floor broken away, there being a lower floor supported 
by the transverse timbers of the car. 
thus formed is lined with asbestos and a sheet metal 

in that/ covering, and between the floors are placed latticed 
turfa, or | iron! joists. LongitudinAlly in ttifs chamber is arranged 
brazolina, and which furnishes an oil akin to petro-|a steam supply pipe, surrounded by a steam discharge 
leum, a paraffine suitable for the manufacture of can-| pipe, lateral pipes. extending from the supply pipe 
dies, and a good lubricating oil. It was originally | toward thesides of the car and returning to the dis- 


office. 
Brazilian Petroleum. 
Consul Burke, of Bahia, reports the disco 


province of a mineral which has been 








Ft. nl eeugheittine: snetininer eset: bn agmmaenneneh tnt 
° "a REEE, «ow denieospo se % res ‘oy, | FeVelopment of the property. Petroleum extracted 
18, Erechtheium, Athens, about 35 | 52. Towerofthe Winds, Athens, | from it has already been placed on the market, and 
19. Chartres Cathedral... ...... 408 GMB 16s si icc tek. #5 | has been favorably received. 
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NEWTON'S CAR-HEATING SYSTEM. 


The chamber 


where flexible connections establish aecaiashiei be- 
tween the heating apparatus of adjacent cars, similar 
connections being made with the discharge pipe. In 
the floor are registers for receiving cold air, the regis- 
ters having a fibrous covering, one end of which ex- 
tends into a water reservoir, to impart moisture to the 
air. Within the inner leg of each car seat is a box reg- 
ister communicating with the chamber between the 
two car floors,and arranged to discharge warm air 
into the body of the car, the upper floor itself being al- 
ways evenly heated. It is designed that the supply of 
steam shall ordinarily be furnished from the locomo- 
tive, each car being provided with vaives by which 
the supply is controlled, but the invention also con- 
templates connecting the supply pipe with any suit- 
able stationary boilerin the car house, or before a 
train is made up, that the car may be thas warmed 
before starting. 
— + oe em 
The Lecation of the Souwl. 
Considerable speculation has heretofore attended 
the precise location of the soul, but, according to the 
Electrical World, the mystery is now solved. Dr. A. H. 
Stevens, of Philadelphia, has located it in the corpus 
callosum, a little spongy body situated at the base of 
the brain, which has defied the efforts of physicians in 
their endeavors to ascertain its uses in the human 
anatomy. ‘The corpus callosum,” says the doctor, 
‘*is the seat of the imperishable mind, and is the great 
reservoir and storehouse of electricity, which is ab- 
stracted from the blood in the arteries, and conveyed 
through the nerves up the spinal cord to the corpus 


callosum.” 
ee 


THE NEW BRITISH WAR SHIP BLAKE, “THE FASTEST 
AND MOST FORMIDABLE CRUISER AFLOAT. 

We give herewith a portrait of the new war ship 
Blake, lately launched, which, it is caleulated, will be 
the fastest war vessel afloat, and, for her class, the 
strongest fighting ship. 

Displacement, 9,000 tons; length, 875 feet; beam, 
65 feet; draught, 25 feet 9 inches ; twin screws, 20,000 
horse power ; maximum speed, 22 knots per boar, or 
over 25 miles» Asa ram, at this high velocity and 
her great weight of 9,000 tons, it is doubtfal if any ves- 
sel could withstand the shock. 

The Blake is constructed of steel throughout, has 
six-inch armored turtle-back steei deck, covering the 
magazines, torpedo rooms, engines,and boilers. Fuel 
space, 1,500 tons. She isto carry two 9 inch 2 ton 
breech-loaders and ten 45 pounder quick-firing gona. 
each capable of firing 12 times per minute, worked by 
two men, and will pierce 12 to 15 inches of armor plate. 
Cost, $1,840,000. 

Such in brief is the Blake. She is far faster and 








discovered by an English clergyman named Wilson,|charge pipe. Opposite ends of the supply pipe have 
but a company has recently been formed which has! branch connections extending to the car platforms, | 


stronger for fighting purposes than any of the new 
American vessels so far ordered, and costs much less. 























THE NEW BRITISH WAR SHIP BLAKE. 
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Foratio Allen, 

Horatio Allen, the well known civil engineer, under 
whose direction the first locomotive brought to America 
was built and ran, died at his home in Montrose, N. J., 
on Tuesday evening. He had no specific disease, and 
retained-his faculties to the last. He was the son of 
Dr. Benjamin Allen and Mary Benedict Allen, and was 
born at Schenectady, N. Y., in 1802. His father was 
the principal of an academy at Hyde Park, N. Y, 
Young Allen entered Columbia College in 1821, and 
was graduated near the head of his class in 1823, tak- 
ing especially high rank in physics. He studied law at 
first, but after a short time decided to make civil 
engineering his work, and entered the employ of the 
Delaware and Hudson Canal Campany, under Judge 
Wright, then constructing engineer of the line. He 
was sent to St. George, Del., as rodman, and within 
two weeks was placed in full charge of a party. In 
the fall of 1824 he was appointed resident engineer of 
the Delaware and Susquehanna Canal. A year later 
he was appointed resident engineer of the summit 
level of the Delaware and Hudson Canal, under John 
B. Jervis, then chief engineer of the company, 

In September, 1825, the first successful locomotive 
was putin operation on the Stockton and Darlington 
Railroad, in England, by George Stephenson. The 
news of its success reached this country early in 1826, 
and so greatly interested Mr. Allen that he decided to 


AN IMPROVED ANTI-FRICTION CLUTCH. 

An anti-friction ring to be placed upon axles and 
shafts between the collars or bosses of wheels and 
journal boxes, to furnish a bearing having less friction 
than would exist between the boss, or collar, and the 
journal box, and intended for locomotive driving and 
track axles, propelling shafts for steamers, etc. is 
represented in the accompanying illustration, and has 
been patented by Mr. Joseph J. Ladd. 

Fig. 1 is a view in perspective of the clutch, and Fig. 
2 shows the application of the collar to an axle, Fig. 3 
being a block on the edge of the collar through which 
lubrication is effected. The ring fitted to the shaft is 
formed in two parts, united by right-angled hooks 





go to Europe and study the new motive power. He 
received an appointment from the Delaware and Hud- | 
son Company as contracting agent, to purchase in | 
England the railroad iron required to build the sixteen 
miles of road from the company’s mines in the Lacka- 
wanna Valley to the Lackawaxen, a tributary of the 
Delaware, and also authority to purchase three loco- 
motives for the new railroad, to be built on plans to 
be decided on by him. 

Mr. Allen, on arriving at Liverpool, made the ac- 
quaintance of George Stephenson, with whom he 
consulted in the carrying out of his plans. Two of the 
locomotives were ordered, from Mr. Stephenson, and 
one from Foster Rastrick & Co., of Stourbridge. It 
was the latter—the “‘ Stourbridge Lion "—that was the 
first locomotive ever run in America. The locomotives 
were received in New York in the winter of 1828-29, 
set up, and tested while suspended in the air, and it 
was pot until August, 1829, that they were taken to 
the road for which they were built. This road termi- 
nated at Honesdale, Pa., and ran about 600 yards in 
a straight line, them crossing the Lackawaxen Creek 
by a sharp curve of 750 yards radius. When the 
** Stourbridge Lion” was swung in the air preparatory 
to being placed on the track, it was discovered for the 
first time that the axles had an unyielding parallel 
position and that there was no truck with king bolt 
that wo id permit of the engine accommodating itself 
to the \urve of the road. Further, the road had been 
bailt of green timber in long lengths, and the timbers 
had warped considerably in places. Nevertheless, Mr. 
Allen was confident that all would be well. He tried 
in vain, however, to get an engineer to run the loco- 
motive, and no official of the road would risk his life 
in the apparently foolhardy enterprise. Mr. Allen 
then acted as engineer himself and ran the locomotive 
three miles down the track and returned in safety. 

In 1829 Mr. Allen was appointed chief engineer of 
the South Carolina Railroad, extending from Charles- 
ton, 8. C., to Augusta, Ga., the first long railroad built 
in the United States. In 1834, after the road was 
finished, he married Miss Mary Moncrief Simons, of 
Charleston. In 1885 they went abroad and spent two 
years in foreign travel. In 1837 Mr. Allen was appoint- 
ed priocipal assistant engineer of the Croton Aqueduct 
Department, and on the completion of the aqueduct, 
in 1842, was chosen one of the Board of Water Com- 
mnissioners. 

In 1844 he became a member of the firm of Stillman, | 
Allen & Co., the proprietors of the Novelty Iron Works, 
building the engines of the Collins Line of steamships. 
During these years Mr. Allen was at different times 
connected with the Erie Railway system, holding the 
office of chief consulting engincer for a long time, and 
served one term as president of the road. Mr. Ailen’s 
last official place was that of consulting engineer of the 
Brooklyn Bridge. In 1870 he retired from active life, 
and building himself a fine home at Montrose, N. J., 
settied down to the life of a student and inventor. 
Mr. Allen is said to have designed the eight-wheel 
passenger coach truck now so universally used, and 
was the inventor of a cut-off forsteam engines that 
is widely known. 

ee 
Te Make Med Lines on Blue Prints. 

C. J. Bates, in the Railroad Gazette, says: To the red 
adiline ink now used add about 25 per cent of a sola- 
tion of carbonate of potash. I used a solution of 60 
grains of carbonate of potash to the ounce of water. 
The action is evideot, the carbonate of potash destroys 
the biue, leaving the red, which appears especially 
bright compared to the surrounding blue. It would 
probably be just as good to dissolve a few crystals of 
carbonate of potash in the ink, as it does not injure the 








LADD’S ANTI-FRICTION CLUTCH. 
formed on their ends, and one of the parts having a 
key seat. This split ring is preferably made of hard- 
ened steel, and upon it is fitted a collar, preferably 
made of Lowmoor iron, case-hardened. This collar 
has upon one side a removable section of sufficient 
width to allow the collar to be placed upon the ring, 
this section being grooved, and the edges of the ring 
adjoining the section having each a tongue to enter 
the grooves, while the collar and the removable sec- 
tion are bored to receive a bolt, the collar having bosses 
forming bearings for the head and nut of the bolt. 
The block on the edge of the collar, shown in Fig. 3, 
has three chambers closed by screw plugs, below which 
are passages communicating with a central chamber 
and passage to the interior of the collar, whereby oil is 
gradually supplied to maintain a perfect lubrication. 
For further information relative to this invention 
address the inventor, care of Messrs. Martin ‘Reinberg 
& Co. Guyaguil, Ecuador. 

AN IMPROVED LEATHER CHANNELING MACHINE. 

A machine adapted for adjustment to produce chan- 
nels upon round lines, reins, and traces, and for split- 
ting straps to be used as crown pieces of bridles, etc., is 
shown in the accompanying illustration, and has been 
patented by Mesers. William M. Wright and Henry J. 








WRIGHT & RODGERS’ LEATHER CHANNELING 
MACHINE, 


Rodgers, of Waverly, Lil. The base plate has integrally 
connected side supports, and two upwardly extending 
posses which -support vertical bolts carrying nuts 
whereby an upper crossbar is adjustably supported. 
The vertical bolts serve as guide’ ra sliding frame 
which is kept under an adjusted spring tension by 
means of coiled springs about th.» bolts, and the frame 
bas two horizontal cross bars slotted to provide for the 
passage of the shanks of yauges held to place by nuts. 
Between the cross bars eve placed the shanks of cutter 
heads having recesses adapted to receive the knife 
blades, the recesses being such that when the knives 
are placed therein, the edges of the blades will bear’ 
against the faces of the cross bars,in which position they 
are clamped by winged nuts. Different knives are em- 





ink ior ordinary usage. 


ployed, according tothe nature of the channel to be 


cat. On the upper cross bar of the frame is mounted a 
bell crank lever, pivotally connected by means of a link 
with the sliding frame between the lower cross bars of 
which the cutter heads are arranged. If.the channel to 
be cut is to extend inward at right angles, the knives 
are adjusted therefor, the lever having been thrown 
down to horizontal position to raise the sliding frame, 
and, when the leather has been placed on the base 
plate, between the gauges, the lever is raised to vertical 
position, bringing down the sliding frame in such 
position that the cutting edges of the blades will enter 
the upper surface of the leather, which is then drawn 
forward between the gauges to form the channel. If the 
channel is to enter the leather at an angle, the knives 
are adjusted accordingly, the channeler being designed 
to operate upon any thickness of leather. 


4-0» 
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On December 80, 1889, the decision in the well known 
Kemmler case was rendered by Judge Dwight of the fifth 
department of the Supreme Court of the State of New 
York, in Rochester, N. Y. Kemmler is the first murderer 
condemned to death by electricity, and the judgment 
against him was appealed from to the Supreme Court, 
on the ground of unconstitutionality of the act of the 
legislature prescribing that punishment. The present 
decision is against the appellant. The court reviews 
the English common law as bearing upon the case, and 
the prohibition of ‘‘ cruel and unusual” punishments 
which is a provision of both the Federal and New 
York State constitutions. The question was thus 
narrowed down to one issue, whether the infliction of 
death by electricity would be cruel and unusual. If 
it is so, the act prescribing it would be unconstitutional 
as regards the New York State constitution. Judge 
Dwight suggested that it could safely be presumed 
that the legislature had passed upon this question of 
fact. He considered it also in the light of the evidence 
presented to the court, and concluded that while un- 
usual the general consensus of scientific testimony 
proved it not to be cruel. He stated that if the ques- 
tion were of the advisability in the change of the mode 
of inflicting death by capital punishment, the discus- 
sion might be prolonged. 

An appeal to the Court of Appeals is now in order as 
the last step upon which Kemmler can base any hope. 
This will probably be taken at an early day. 
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Electric Oar Brakes, 

The expression electric brake is now often heard, 
and requires a word of explanation. There are various 
forms of so-called electric brakes which are practicable 
and even efficient working devices. In none of them, 
however, does electricity furnish the power by which 
the brakes are applied; it merely puts in operation 
some other power. In one type of electric brake the 
active braking force is taken from an axle of each car. 
A small friction drum is made fast to the axle. An- 
other friction drum hung from the body of the car 
swings near the axle. If, when the car is in motion, 
these drums are brought in contact, that one which 
hangs from the car takes motion from the other, and 
may be made to wind a chain on its shaft. Winding 
in this chain pulls on the brake levers precisely as if it 
had been wound on the shaft of the hand brake. The 
sole function of electricity in this form of brake is to 
bring the friction drums together. Ina French brake 
which has been used experimentally for some years 
with much success, an electric current, controlled by 
the engine driver, energizes an electro-magnet which 
forms part of the swinging frame in which the loose 
friction pulley is carried. This electro-magnet being 
vitalized is attracted toward the axle, thus bringing 
the friction drums in contact. 

In an American brake lately exhibited on a long 
freight train, a smaller electro-magnet is used, but the 
same end is accomplished by multiplying the power by 
the intervention of a leverand wheel. The other type 
of so-called electric brake is that in which the motive 
power is compressed air, and the function of the elec- 
trie device is simply to manipulate the valves under 
each car by which the air is let into the brake cylin- 
der or allowed to escape, thus putting on or releasing 
the brakes. All of these devices have this advantage, 
that whatever the length of the train, the application 
of the brakes is simultaneous on all the wheels, and 
stops can be made from high speed with little shock. 
Scribner. 

—_—_—_——— > ee 
The Yankton Artesian Well. 

Gray Bros. & Co., artesian well borers of Milwaukee, 
have just completed a well at Yankton, Dak. It isa 
six inch well, 1,500 feet deep. It throws a solid stream 
of water 9 feet straight up before it is broken. The 
discharge of water amounts to 4,000 gallons per min- 
ute. There are now about twenty-five artesian wells 
already in Dakota, and more are being drilled. The 
wells vary in depth from 900 to 3,000 feet. The firm 
has thirteen gangs of men constantly employed in dif- 
ferent States. Two artesian wells are being sunk for 
the city of Kaukauna, Wis., and one in Milwaukee, at 
the plant of the Milwaukee Car Wheel Company, at 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 
Locomotive. — Anthony H. Rank, 
Philadelphia, Pa. This locomotive has high and low 
pressure cylinders supported side by side in the front 
end of the main frame, and the front aud rear wheels 
each have a crank arm and are. connected by pitmen, 
links connecting the arms, while crank dieks are 
mounted on the axle between the front wheels, whereby 

both sets of wheels and the front axle are balanced. 


FurRNACE.—Joseph H. Behee, Leaven- 
worth, Kansas. This invention provides a form of 
furnace designed to afford increased radiating surface, 
and so arrange the several parts of the furnace that the 
draught may be regulated according to the weather, 
while the flues are so arranged that they may be quickly 
and readily cleaned. 


TRACTION ENGINE.—Albert J. Hart, 
Cromwell, Ind. This invention provides a mechanism 
for balancing the machine, at the same time gearing 
the four independent wheels with each other, whereby 
the weight will be equally distributed, and the machine 
will go readily over soft mud and through sand, and 
can be easily tarned around, 





Railway Appliances, 


Train Si@NAL.—Daniel 8. McElroy, 
New York City. The cars are provided with electric 
conductors and keys, whereby the circuit extending 
through the train may be opened, ground wires run- 
ning to the axle boxes, and having a switch, whereby the 
train circuit may be grounded in any car, to enable the 
train men er passengers to signal the engineer, while 
causing an automatic signal in case of the separation of 
the train. 

RAILROAD SwitcH.—John M, Kincade, 
Westville, Ohio, A switch is pivoted between the 
tracks and a crank shaft coanected with the switch 
rails, a trip port being connected with the crank shaft, 
making an automatic attachment adapted for connec- 
tion with any switch, whereby the switch may be ope- 
rated from the train while in motion or from the 
vicinity of the track. 


SraTION InDICATOR.—James N. Winn, 
Darien, Ga. This is a device to be located in the cars 
of the train and be under the control of the engineer or 
fireman, to be operated by compressed air or steam 
transmitted through a continuous pipe, the invention 
covering novel features of construction and arrange- 
ment of the various parts. 


Car Strep. — James F. and John F. 
Wood, Wilmington, Del. This invention covers an im- 
provement on an extensible car step formerly patented 
by the same inventors, the guiding rods from extensible 
treads working in connection with a piston in a cylin- 
der in connection with a compressed air reservoir, a 
spring holding the tread normally in raised position. 


Coat TrpPLe.—Thomas Walkins and 
James H. Brown, Coal Bluff, Pa. This invention pro- 
vides devices whereby clear coal, three-quarter coal, or 
the run of the mine may be loaded in cars on two con- 
tiguous tracks, or clean coal and nut coal, or mixed 
nut coal and slack, may be loaded at the same time in 
cars on different tracks, also providing means whereby 
the clear coal may be weighed and the delivery chutes 
manipulated to Joad either open or box cars, 


CABLE Grip CENTER BAR. — Vernon 
T. Lynch, Chicago, Ill. This invention consists of two 
parallel steel bars and an iron head cross piece extend- 
ing over their ends, with two iron plates placed on op- 
posite sides of the bars and cross piece, and fastened 
thereto, forming an effective and cheaply made center 
bar, which can be readily repaired when a part breaks 
or wears out, 


AXLE LUBRICATOR. — Isaac B. Abra- 
ham, San Francisco, Cal. This invention covers a 
lubricating collar for car axles, there being combined 
with the box a spring presser for feeding the lubricat- 
ing material to the axle and wear blocks operating 
within the box, the blocks being avtomatically fed in 
contact with the axle by the spring preseer. 





Mechanical, 


Loom Picker. — Cornelius Chippen- 
dale, Auburn, Me. This invention consists of a hous- 
ing and means for connecting it to the picker staff, the 
housing being formed of layers of leather or other 
yielding material adapted to strike against the shuttle, 
dispensing with the ordinary picker loop and the screw 
by means of which pickers have heretofore been 
fastened to their staffs. 


Saw. — George N: Clemson, Middle- 
town, N. ¥Y. The saw blade, according to this invention, 
18 formed with oblong tapering apertures at its ends, 
the apertures being rounded at both ends and free from 
angles, with their smalier ends toward the ends of the 
blade, whereby the saw may be retained firmly in its 
frame, so that it will not move upon the fastening 
screws or pins. 


LADLE CARRIER. — Jacob Kitzinger, 
Buffalo, N. Y. This carrier is made with a handle 
having a forked inner end, a ladle support between 
its ends, an inverted cup at its outer end, and a ball ar- 
ranged to turn in the cup, the ball being mounted to 
turn in a tracs laid in the foundry from the cupola to 
the moulds, permitting the moulder to pour the metal 
without additional help. 


Nut Lock. — Jacob M. R. Gedney, 
Little Falls, N. J. The washer is formed with a boss 
or projection having an undercut groove adapted to re- 
ceive a head formed upon a shank made integral with 
the nut, the bolt being formed with a squared or ir- 
regularly shaped shoulder, making a simple and dur- 
able nut lock which is aleo applicable for use in con- 
nection with rail joints. 

PULP SCREENING MACHINE.—Edmund 
Victory, Watertown, N. Y. Combined with a series of 
separate screens is a series of :ndependent bellows 
plates having flexible bellows joints at their sides and 
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ends, the drive shaft having eccentrics alternately ar- 
ranged upyn it, the arrangement being such that the 
paper pulp is drawn down through the screen plates 
upon the concave face of independently working 
bellows, 

AvuGER Bits. — Robert Crichton, Par- 
sons, Kansas. This invention covers a machine for 
making drills or auger bits,a tube being mounted to 
turn and carrying a pair of twisting rollers and travel- 
ing grippers for pulling the bar to be twisted through 
the tube and rollers, serving to conveniently twist a bar 
of any desired length into an auger bit or twist drill. 


SHIFTING EccEeNTRICS.—Jesse M. 
Branch (Emma L, Branch, administratrix), Gaylord, 
Mich. By this invention a disk is held to slide across 
the main shaft, with inclines mounted to slide and 
passing centrally through the disk and turning with the 
main shaft, the eccentric being designed to cut off at 
any desired point, or for stopping or reversing the 
motion of the machine whenever desired, 


SAWMILL PLANER.—Hiram N. Berry, 
Meridian, Miss. This invention provides a planer ad- 
justable ‘ongitudinally toward and from the log, and 
also adjustable vertically at its front or planer end to 
slightly incline the planer head, to cut off any thickness 
desired, with one side dressed or planed. 


Crosscut Saw.—John Flesher, Edging- 
ton, Ontario, Canada. This saw has a central drag 
tooth, with a recess at each side inclining in opposite 
directions, the block of teeth at each side of the drag 
tooth being inclined in the direction of the end of the 
saw blade. 


Rip vor Saw Grys.— Thomas H. 
Abernethy, Beam’s Mills, N.C. This isarib having a 
protecting shoe or wear plate, the shoe protecting the 
rib from being worn away by the action of the saw, the 
improved rib being also adapted for insertion in place 
of one ordinarily worn out, while ribs thas protected are 
designed to last the lifetime of the gin. 


SHOE BURNISHER. — Walter Lawes, 
New Bedford, Mass. This invention provides a tool 
having twin burnishers, each section capable of burn- 
ishing the heel or sole, and the wax being automatically 
fed, the machine burnishing the dry blacking, waxing 
the surface burnished, and burnishing the waxed sur- 
face, without its motion being stopped. 


WaGon WHEEL Macuine. — John L. 
Zesiger, Switzer, Ohio. This is a machine for dishing 
wheels and cooling tires, having an open metal frame 
giving room to operate with the tongs and seize over 
the felly and tire, with a water tank sinking down 
about six inches below the open frame on which the 
wheel rests, while the immediate and complete cooling 
of the tire is effected when the tank 18 raised, prevent- 
ing the burning of the fellies. 


OrE Stamp. — George E. Smith, 
Cooney, and Charles H, Wilkie, Silver City, New 
Mexico. This invention covers an attachment for the 
stamps of quartz mij) batteries, forming a strong and 
simple device capable of communicating a positive 
rotary motion to the stamp stem during the entire 
drop, whereby the capacity of the battery is greatly 
increased. 

StonE CRUSHER. — William H. How- 
land, Bergenfield, N. J. Combined with a fixed jaw is 
a movable jaw and a driving shaft formed with a section 
the axis of which is at an angle to that of the shaft, the 
movable jaw being mounted upon the section, whereby 
the stone between the two jaws will be subjected toa 
coustantly varying pressure, and the pressure upon the 
shaft is distributed gradually from end to end. 

SoLDIER’s CART. — Herman Gentzen, 
Fort Ringgold, Texas. This is a light, strong cart, 
adapted to carry the rations, baggage, etc., of one man, 
and adapted also when two or more are coupled together 
for the safe carriage of disabled men from the field, or 
to be so coupled that one anima! will draw the baggage 
of from six to ten or more men, 


FEED REGULATOR.—Marcus A. Swing, 
Washington, Ind. This is a device for reguiating the 
feed of roller mills, designed to do away with all the 
small pulleys and belting heretofore used on the outside 
of the roller frame or casing, this feed regulator being 
driven from and off the mill roli on the inside of the 
roll frame or casing. 





Agricultural. 


CuLtTIvaTor. — Jasper Roberson, 
Tarkio, Mo. This cultivator has foar wheels and a 
front section capable of being readily turned at the end 
of the row and yet rigidly held when the row is being 
cultivated, the invention covering novel details in the 
construction and combination of parts to form a simple, 
durable, and economica! implement. 

Cutter Bar.—Francis E. Parker and 
Roswell M. Clark, Kaneas City, Mo. This invention 
provides means whereby the necessity of riveting or 
bolting the sickle knives to the cutter bar may be done 
away with, and the knives may be quickly locked to 
or detached from the cutter bar, the constraction being 
simple, cheap, and very effective. 

Wire Fence TIGHTENER. — Dwight 
H. Scott, Flora, South Dakota. This isa tension device 
for expeditiously taking up the slack in wire fences 
and retaining the wire under tension, and has a tubular 
body with a flange at one end through which extendsa 
diametrical slot, a series of teeth radiating from the 
opposite end of the body and inwardly and laterally in- 
clined over the body, the device being substantially in 
the form of a meta) spool cast in one piece. 

Dust ConvEYER.—William 8. Miller, 
Meyersdale, Pa. This is a construction for employment 
in connection with thrashing machines, to clear the 
fan biades and distribute the suction, clearers being 
arranged in connection with the fan, and a casing form- 
ing a conduit or way from beneath the fan chamber to 
the induction ports leading to the chamber. 

Diegine Macuine.— William J. 
Young, Centreville, St. Mary's Parish, La. This m- 








broken teeth may be readily removed, or 
teeth which become bent may be quickly detached and 


| 


PovttRY VERMIN EXTERMINATOR.— 
Elhanan Roop, Centre View, Mo. This invention 
covers a closed feed box with a feed opening in one side 
near its top, and an elastic absorbent material over the 
opening, adapted to hold the insect exterminating com- 
pound, whereby, when the fowl pushes in its head, the 
vermin exterminating compound will be applied to its 
head and neck, 


Miscellaneous, 


STRAINER.—George W. Rush, Bridge- 
ton, N. 5. This strainer is made in egg shape, in two 
parts of steel wire gauze, and is designed for use in an 
ordinary coffee or teapot, the full aroma and flavor 
being extracted from the coffee or tea placed in the 
strainer, while the flaid is kept clear and free from 
sediment. 


Sarety Gas BuRNER.—Ray P. Wil- 
liams, Boise City, Idaho, This invention covers an at- 
tachment for gas burners and fixtures, whereby the gas 
will be immediately relighted should the flame from the 
burner be blown out, an auxiliary pipe holding a small 
lighted tip a distance above the main burner, the tip 
being necessarily lighted when the main burner is. 


SeLF-Loapine Dirt Cart. — Samuel 
M. Stevenson, Bastrop, La. This invention covers an 
improvement on aformer patented invention of the 
same inventor, scoops being rigidly connected to two 
pivotally mounted and rearwardly extending levers 
formed with side flanges, in combination with double 
lever arms rigidly connected to the wheel boxes, the 
object being to distribute the strain incident to the rais- 
ing of the loading scoops. 


VALVE.—John H. Daly, Portage, Wis. 
This valve is adapted to be seated on the under side of 
a movable cylinder open at both ends, mounted inde- 
pendently, and is especially designed for catch basins, 
permitting a ready emptying and cleaning of the basin 
and of the sewer line, and resisting back pressure in 
case of high water, 


SUSPENDER BUCKLE. — Jacob Myers, 
Eureka, Cal. This is a clamp-like device of novel 
form, to be used as a buckle, but having no teeth to cut 
or punch holes in the suspender web or strap, being also 
applicable to other straps or strap-like articles, 


Toy APPLIANCE. — James E. Gause, 
Brownsville, Tenn. This is a guideway for traveling 
toys, vehicles, etc., which may be readily laid and 
taken up,and which can be packed in small space 
when not in use, and one which will direct the toys in 
both straight and curved directions for any desired 
distance. 


LINIMENT. — Joseph G. and Peter H. 
Knipper, Rochester, N. Y. This is a composition for 
use in the treatment of sprains, bruises, swellings, 
etc., and is composed of tincture of myrrh, tincture of 
henbane, and other ingredients, compounded and ap- 
plied as specified. 

Tricycie. — Leonhard Levin, San 
Francisco, Cal. A large front wheel is journaled in the 
frame, in which also are journaled drive shafts, while a 
rear axle carrying small wheels is swiveled to the rear 
portion of the frame, a hand rod being attached to each 
drive shaft, levers fulcramed on the frame attached to 
the hand rods, and a link connection between the levers 
and the rear axle. 


BIcyYcLE BRAKE.—John J. Astor, Jr., 
New York City. This invention covers a brake shoe 
made of spring metal and slotted longitudinally to 
cause it to adapt itself to the periphery of the tire with- 
out regard to the cross sectional! shape of the latter. 


Gate LatcH. — Samuel Corrothers, 
Grafton, West Va. This invention consists in provid- 
ing one of the panels of the fence section adjacent to 
the latch post of the gate with a wooden bar secured 
thereto, and having a free elastic end arranged to pro- 
ject in the path of the front bar of the gate, and adapted 
when engaged by the bar to hold the gate closed. 


SILK WINDING SwiFr. — William F. 
and Louis P. Hochspeier, Union Hil), N. J. The hab 
of this device has radial hollow slotted arms which may 
be projected and held extended from the hub as desired 
to hold and spread out the skein thereon, #o that it may 
be readily and quickly loosened, and can be beaten to 
spread the silk and prevent it from catching. 


Lack Tucks oN Fasrics. —Jean 
Wiget, New York City. This invention covers a 
method of producing needle lace embroideries on 
muslins or like vegetable fiber fabrics not affected by a 
chemical solution, which will cut away or remove ani- 
mal fiber fabrics on which embroidery patterns are 
worked prior to joining the two fabrics together. 


TABLE. — Joseph Cornell, Potsdam, 
N.Y. This is a table of the class generally known as 
“ knockdown " tables, the Invention covering a con- 
struction of the frame to which the table top is at- 
tached, whereby improved clamping sockets are pro- 
vided for the legs. 

Ea@a Cask. — Ebenezer Butterick, 
Brooklyn, N. Y. This invention relates to a class of 
egg carriers in which a series of horizontal pockets are 
detachably secured within a transporting frame, each 
pocket consisting of a series of complete cells arranged 
end to end, to be filled before placing the pocket in the 
frame, the invention providing a carrier in which the 
eggs can be safely transported, and one which can be 
quickly packed or unpacked. 

SHIPPING OR RECEIPT Boox.— 
Grattan H. Wheeler, Tacoma, Washington Ter. This 
is a book in which the leaves are separately bound to- 
gether in a manner described, and copies can be readily 
made by the interposition of carbon sheets, the leaves 
and the carbon paper being readily secured to their 
places in the cover, and the receipts being detached 
with facility, 
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Automatic Fan.—Frank Comwinge, 


Houston, Texas, This is a fan designed for use on 


beds in houses or sleeping care, and to be run by an 


electric motor, a pitman extending between the faa- 
shank and the crank of the motor, while the fan rod is 
adapted to be adjusted in any desired position. 


EXPLOSIVE CompounD. — John F. A. 


Mumm, Dayton, Ky. This is a compoeition of matier 
designed to be more powerfal than ordinary gunpowder, 
and safer to make and handle than dynamite or nitro- 
glycerine, and consists of chierate of poteah, antimony, 
charcoal, flowers of sulphur, giyeerine, collodion, sal- 


phuric acid, and other ingredients, in specified propor- 
tions. 

MANUFACTURE OF EXPLOSIVES.— 
Wilbraham E. Liardet, Cambria, New Scuth Wales. 
This invention covers a process designed to secure 
absolute safety in the manufacture of an explosive 
compound of great power, and safe for the purposes of 
storage and carriage, the compound taining as in- 
gredients picric acid combined with nitrate of potash or 
other similar substances. 


KNAPSACK.—Chariles D. Weldon, Mica, 
Washington. This is a knapsack adapted to carry part 
of the wearer's load in front of the body in a pocket 
over each breast, thus distributing the load more uni- 
formly on the shoulders, 


SHox.—Christian Wurtele, St. Joseph, 
Mo. This is a shoe having a vertically extending side 
opening in one side, with ite opposite «ide closed, anda 
transversely divided sole, whereby the hee) part may be 
swung laterally away from the opposing parts of the 
shoe. 

BuckKLE. — Louis Hausmann, New 
Orleans, La. This is an improvement in suspender 
buckles having inwardly bent perforated ears anda 
toothed gripper or jaw, the invention providing ears 
with openings and narrow slots leading to them, the 
gripper with its trannions being adapted to pass 
thro~gh the slots, whereby the piate and jaw may be 
quickly connected and disconnected. 
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(1675) J. M. B. asks for some kind of so- 
lution to be put on soft rubber goods. seach as smal! 
tabings and sheetings, to hide the smell of the rubber 
I have tried shellac, buat that will crack and wear off 
soon, and spoil the robber. A. We can recommend 
nothing that is very effectual. Possibly celluloid var- 
nish or eimple collodion might anewer. Wherean un 
drying solution is required, giycerine is excellent as an 
application. 


(1676) J. N. H. asks: 1. How are tabes 
of different kinda bent eo as to have a curve without a 
eeurs or wrinkle? A. By filling with melted resin, and 
bending when cold. 2. Is there any machine for bend- 
ing eeme? A. A flexible mandrel, made of coiled steel 
wire, le sold for this purpose. 3. What ls the E. M. F. 
of Smee battery with carbon instead of platinized silver 
plate? A. 047 voit with silver platinized plate: about 
the sume with carbon, but in the latter case liable to 
rapid polarization. 4. How jong wil) it last with one 
charge in constant nee! A. This depends on the work. 
It will run down in half an hour, owing to polariza- 
tien. With platinized piates it wil) remain constant for 
many hours, 5, Whatisthe E. M. F. of Poller mercury 


dichromate battery! A. IS veite. 4. I want to ave field | 


magnets in an electric motor of a shape that makes it 


troghiesome to ase wronght iron cores. What can I do 
to make cast iron compete tn e‘iciency with wrought? A 








for making a first class silver polish. A. Use infusorial 


| show cases, etc. A. Use whiting. Both are to be ap- | 


faintly laminons color you fail to appreciate. 
| Surrtement, Nos, 249 and 549. 


Scientific American. 


(1690) A. A. asks for a cheap prepara- 
tion to dye brown straw that will not wash off and that 
will not affect the straw. Walnat or tobacco color pre- 
ferred. A. Try diamond dyes as they are called or ani- 
line colors; dissolve in water and immerse the straw. 
Extract of black walnut busks is also to be recom- 
mended as more permanent. 


(1691) H. G. writes: How can I reduce 


Annea! them by heating to redness and burying in pow. 
dered quicklime or forge cinders. This however is not 
necessary if the iron is of guod quality. 


| (1677) C. M. asks: 1. Was any appara- 

| tus ever invented which would generate perpetual mo- 

tion? A. No. 2. If not, what forms did the most prac- 

| tical of attempts in this direction take, and on what prin- 

| ciple did they act? A. Dierck's “ Perpetual Motion,” 
$4, gives many of the absurd vagaries of inventors in | hard rubber so I can ponr it in a mould, and if it will be 
this direction. 3. Is there any substance known whose | as hard after it has been softened. I wish to make a 
gravity will be lessened or increased by entering alter- | disk for a battery that will be acid proof, A. You can- 
nately two elements of different degrees of density, # | not treat India robber as you describe. Use gutta 
from air to water? A. All sabstances immersed in a | percha, soften it in hot water, and mould it by pressure 
liquid or gas are buoyed up by the weight of the medium | petween warm dies. 
they displace. Hence these is an apparent change euch (1692) H. D. B. asks for a method of 
as you seem tomean. Cork floats in water, bat not in : . 

4, Is there more than one way of producing sul preserving cider sweet, A. Add 34 ounce sulphite of 

lime (not sulphate) to each gallon of cider. 


A. Yes. Dis- 
Perpetual; (1698) A. T. L. asks: Could you tell me 
motion is regarded as an impossibility. | something about foxing in Screntrric AMERICAN,which 
(1678) J. W. S. writes (1) for a receipt | * ued in dyeing skins? 
wr W. 8 wes (2) P fuchsine,which ie a dye called aniline red, or rosaniline, 
one of the coal tar products. 


(1694) M. N. asks for a receipt to pre- 
plied wet, allowed to dry, and then polished off. Fora) pare something that will clean wall paper and fresco 
general metal polish, patz pomade is exceilent. It is | painting, A. Use fresh bread crumbs or India rabber 
said to be thus made: Oxalic acid 1 pint, oxide of iron | sponge. 
(crocns) % parts,rotten stone 20 parts, palm oi! 40 parts, (1695) T. H. W. writes: What will 
vaseline 4 parts. It is often perfumed with artificial oil | : 
of bitter almonds. Apply with a rag, rub hard, and — emehe Gucieeation from 6 wile martis 
; | mantel, immediately over a coal heater? A. We fear 
wipe o@ with a cieen cloth. you will have trouble in doing this. Try washing with 
(1679) G. W. B. —Soaking the plate in soap and ground pumice stone. Try a paste of wash- 
water 1 oz., bichromate of potash 2) grs., will make it | ing soda 1 oz. and whiting X Ib., soft soap 44 Ib., and 
insensitive to light. a lump of bluestone the size of a walnut. Apply; after 
(1680) 8. 8. B. writes: What is the na- | *" »°" wash off. Or use whiting mixed with benzine, 


ture and use of the alkali or lye of anthraciteashee? I applied as above. 
poured water upon a pan of ashes which, when settled, (1696) L. D. L. asks: Does air cause | 
gave a specific gravity of 5° Baume, and the suggestion | decay? That is, if there was no air, or nearly #0, 
comes to me that this alkali should be utilized in some | would fish, eggs, etc., keep fresh forever? If air does 
way—bat how? A. The alkali, consisting of soda salts not cause decay, what does? A. The question is a very 
principally, is of no value. Wood ash lye derives its | broad one, Decay is generally supposed to be started 
value from the potassium carbonate which it contains. | by some germs of bacteria from the air colonizing on 
(1681) W. L. W. asks (1) how to make | the object. By absolute exclusion of ench germs 
luminous paint. I do not mean the kind that they put | decay peopenty speaking pire dive aw stented. 
on cheap match safes, but something that will show up | Gash queme coanst exist withent aty,co to that comme 
distinctly in the dark. A. Balmain's luminous paint is | the action of air may be eald to be generally essential. 
generally considered the most succeseful, and is the | Yet some products might decompose without air, and 
geseur | * would not be safe to say that absence of germs and 

You cannot get an in- of oxygen would prevent all decomposition. It ig, 
tense light by phosphorescence. 2. Are there two kinds | pase ” eco that chemical decompositions may corer 
of substances, such that if a stick be dipped in each | that air has nothing todo with, that one may be brought 
o held together or against each other will about by the low affinities of the elements for each 

sition? A. This class of preparation is always | other in that combination yielding to stronger affinities 

«. A little sodium or potassinm on a stick | brought ont by other groupings. 
eon being moistened, which may bedone by| (1697) G. H. F. writes: I have an in- 
with a second stick thatis wet, Potassiam is | daction coil having a brass spring as a “ make and | 
st, bat most expensive and dangerous. The | break piece, and on this spring (where the point of | 
e sodium stick should be wrapped with paper | the tightening screw touches it) there is a piece of | 
n alcohol, to become ignited from the sodiam, [| white metal glued or stuck in some way to the brass 
R. E. P. asks: How the tips of | spring. Is this emai! sheet of metal platinum? If so, 
‘rs are made, aleo what is meant by, say, that 


| how is it fastened to the brass spring? A. The metal 

| is platinum. It is fastened to the spring by means of 

; #» burner gives a three or four foot light? How is } rivets, or the platinum itself is formed into a rivet with 
rtained and explained? A. The process by | 4 jarge flat head, and this is fastened by riveting. 


y are made is not disclosed. They are baked } , a 

ry. Athree foot or four foot burner is sup- | (1698) MeG. writes: I have a white 
be one consuming three or four feet per hour, | Cockatoo set up, which has become much soiled and 
is factor varies with the pressure, and as the discolored by dust and fly specks; what will clean it 
is not stated for each burner, the designation | without injury to the feathers? ;A. Use a broad camel's 
better than arbitrary. We cannot without a | hair brush dry, and afterward wet with a little alcohol. 
| You will probably never succeed in restoring its 





air. 
pharic acid, and what is the most simple’ 
tillation of sulphate of iron is the simplest, 


silica. 2. Alsoa good polish to clean store windows, 





special search answer your other query. 


(1683) J. P. asks: What substance is | °#'™™! Dnshiness. \ 
used for coloring tinned salmon, and what used to one (1699) A. D. M. asks: 1. What is the 
pound salmon? A, We strongly advise you not to color | ratio of the tensile strength of malleable iron to 


food preparations, Annatto may be used for salmon in | wrought? A. Maileable tron has a guaranteed tensile 










A. You undoubtedly mean | 


[JANUARY II, 1890, 


by opening and closing the circuit, or by throwing in or 
cutting out resistance, or by increasing or diminishing 
the current passing through the field magnet. 3. If all 
the current from one dynamo is used to run a number 
of smal! motors, to be stopped or started independently, 
as in running separate machines, how do they prevent 
short-circuiting when they are all stopped at once? A. If 
the motors are run by a current from a self-regulating 
dynamo, the current will, of course, be regulated avto- 
matically by the dynamo itself; but if the dynamo is 
not automatic, the regulation must be effected by sub- 
stituting resistance for the motor. 


(1702) C. W. W. asks how to tin articles 
made of wire so they will not rust and have the appear- 
ance of being nickel plated. A. The articles should be 
cleared of grease by boiling in caustic soda water, 
washing in clean hot water, pickled for a few minutes 
in a bath of hydrochloric acid 1 part, water 5 parts, 
washed again in hot water, and tumbled in cleaned 
white sand, washed again in hot water, and dipped in a 
solution, proportionally, of 5 ounces tin salt (chloride 
of tin), 5 ounces alum, 344 ounces cream of tartar, in 
10 gallons of water. A basket of tinned wire may be 
used for dipping small articles. Let the articles re- 
main in the bath for from 1 to 4 hours, according to the 
thickness of coating required. Then rinse in hot water 
containing one ounce of carbonate of magnesia to a 
gallon, dissolved. 


(1708) Scholar says: Text books say 
that sun spots appear first on eastern limb of sun, travel 
across, and disappear on western limb. Is this correct, 
and what direction does the sun rotate on ite axis? A. 
It is correct. The sun revolves in the same direction 
that the earth moves in its orbit. When.their surfaces 
are face to face, as at noonday, their apparent motions 
are contrary, the face of the san moving westward, the 
spots moving with it. By making a diagram of the 
motions of the sun and earth, the true relation will be- 
come apparent. 

(1704) P. J. L., T. P., and W. T. R. ask 
for receipts for blacking for shoes, liquid and solid. A. 
1. Blacking.—Ivory black 50 pounds, cod liver oil 1 gal- 
lon, oil of vitriol 10 pounds, powdered gum arabic or 
senegal 1 pound, molasses 4 gallons, vinegar 15 gallons. 
Grind together the ivory black, gum, and oil with a por- 
tion of the vinegar, add the molasses, and while stirring 
pour in slowly the oil of vitriol. When all action ceases 
add the rest of the vinegar. 2. Paste biacking.—Ivory 
black 2 pounds, molasses 2 gallons, oil of vitriol 4 
pounds, cod liver oil 4 gallons, vinegar 6 gallons, pow- 
dered gum arabic or senegal 4 pound. Alli the ingredi- 
ents except the oil of vitriol are first thoroughly mixed 
and ground, then the oil of vitriol is slowly stirred in. 
It is kept for a week and stirred daily to insure combina 
tion. 3. Liquid stain polish for shoes.—Gum traga- 
canth 2 ounces, isinglase 1 ounce, beer 1 gallon, glycer- 
ine 1 pound, extract of logwood 2 ounces, powdered 
galls 1 ounce, copperas 2 ounces. Steep the logwood, 
galls, and copperas in the beer for some days, add the 
glycerine, strain and dissolve the gum and isinglase in 
the mixture and if necessary strain again. This formula 
makes a preparation suitable for light leather. 


(1705) P. N. writes : 1. We have on hand 
eome swelled canned corn, the contents do not appear to 
be sour, but have a decayed or rotten smell. Could this be 
caused by the can in which it was packed being made 
of a tin plate in which too large a proportion of lead to 
tin had heen used in plating? A. The material of the 
can has nothing to do with the decay of the corn, but, if 
the latter sours, may affect its purity then by contami- 
nating it with metallic salts. 2. By what process can 
we determine the amount of each (tin and lead) used in 
coating any certain tin plate? A. You should submit 
it to a chemist for analysis. A weighed portion of the 
plate may be treated with nitric acid in excess and the 
solution evaporated to dryness, treated with hot water, 





| strength of 56,000 Ib. to square inch; wrought iron, 
| 45,000 to 76,000. 2 Recipe for making a gam such | 
as used on postage stamps. 


quantity sufficient to impart the desired color. 
(1684) L. W. G. asks (1) for some way to 


b 
soften broom corn brush, ee as to prevent shrinkage A. Dextrine....... .. _. 2 parts, | 
when tied toa broom. A. We advise thorough season- Acetic acid 1“ j 
ing of the corn before making up. Glycerine and water Water ; 5 * 
mixed in equal parts might be sprinkled upon it, 2. aa 1 “ 


The proper method of bleaching the bush to make ita rane af 
nice bright green? A. Cut before it is too ripe, and dry | 3: After a patent has been isened in the United States 


out of san. 3. Can common India rubber be melted, | Patent Office Gazette, can the inventor buy the plates 

and how? A. No, See our SurrLewenr, Nos, 249, 251, | 70™ which the illustrations are printed? A. The en- 

| gravings are printed from stones—not plates. The only 
way is to have plates made. 


(1700) W. E. 8. asks: 1. Ifa cylinder 


and 28. for India rabber manufacture 


(1685) A. G. P. R. asks (1) for a recipe 


for a good imitation razor hone. Also in which book I 
may find some more recipes of similar kind. A. For holds 100 cubic inches of air at its natural state, how 


razor strop composition mix 18 parts of fine paper pulp | ™#"Y cubic inches in the cylinder will the air occupy 
with 3 of four of emery and 2 of starch. For stone after it has been compressed enough to produce one 
composition use flour of emery 3 parts and shellac 1| POUnd pressure to the square inch? A. The general 
part, melted together, and pressed into shape while rule is that the volume of a gas is in inverse ratio to its 
warm, We recommend the Techno-Chemical Receipt | Pressare. Thus, ander ordinary conditions, air is enb- 
Book, which we can supply for $2. jected to a pressure of about 14°7 Ib. per square inch, 
If this pressure was increased to 15°7 Ib., the volume 
(1686) B. H. M. writes: I have a medal | wouia decrease in inverse ratio, 80 as to be $f of the 
about the size of a half dollar, which I wish to copy in | original volume. 2. Would the cubic inches of space | 
some soft metal like lead. How can I make a mould? | that the air would oecupy in the cylinder decrease, in 
A. Use a mixture of plaster of Paris and sifted coal ashes | compressing the air to produce two or more pounds 
or ground pumice stone in equal parts made into a paste pressure to the square inch, in the same proportion as 
with water. Or soak paper in water and press it in suc- they did in producing the first pound pressure? A. 
cessive layers, with floar paste between, down upon the | The same rule applies; its volame under two pounds 
coin, beating it in with a stiff brash. Let either mould | additional pressure would be #4}. 3. Also any rules or | 
dry, bake in a rather cool oven, and cast at alow tem- | information about the subject that are not generally 
perature. | known. A. The rule quoted may be put in the form ofa 
(1687) W. D. asks: 1. What is the proportion, thas: New pressure : original pressure : : | 
weight of acubie foot of air? A. At 62 Fuh. and 31 | Original or standard volame : new volume. Remember 
inches barometer 0°076097 pound or “532 67-100 grains, | ‘0 edd or subtract the increment or decrement of pres- 
2. The weight of s cubic foot of water? A, At 39-2? | *ure to or from the standard (1477 1b.) or original pres- 
Fah., 62425 pounds. 3. The weight of a cubic foot of | "T°. 
gas. A. It depends on the gas. For ordinary coal gas | (1701) A. E. G. asks: 1. Are electro- 
about “475, or 258 grains, that of air,or for water gas | motors provided with governors, like steam engines, 
abont “550, or 298 grains. | for controlling the speed? If they are, how do they 
(1688) O. 8. D. says : Please tell me how | York! A. The best motors are wound so that they 
to remove a large kerosene spot from black woolen govern themecives by & counter current generated 
within the motor itself. 2. Do they keep the speed as 
| cloth. A. Hold the cloth near to a hot coal fire until even 0s steam engines with as great variations of load? 
| the oli evaporates. Tue care and not est Gre tothe). assess ase chant wound end sous ase cerien 
— /woand. I wish to know how the different kinds are 
(1689) J. H. N. asks for a process to oxi- 


governed? A. Yes. The shunt and compound wound 
dize email articles in white metal, now so fashionable. 











machines are governed in the manner mentioned above, 
| A. Plate with silver and treat with enlphide of potas- | while the series wound machines are generally governed 
siam in solation in water. by a centrifugal governor, which regulates the current 


and filtered. The residue is ignited at an intense heat 
to constant weight, and is weighed as stannic oxide, 
and the tin calculated therefrom. In the filtrate the 
lead may be precipitated by sulphuric acid and weighed 
as sulphate. 


(1706) C. M. A. writes (1) whether or 
not it is possible to perform the routine of vaporizing 
and burning kerosene oi) of 150 degrees test in a burner 
as gasoline as used in gasoline stoves, without lampblack 
or soot. A. Yes, but it will be difficult to start. 2. 
What is the highest degree of test in kerosene oil that 
is refined? A, It may be refined up to 400° Fah. boil- 
ing point or more. 3. Has gun cotton been used asa . 
motive power to be exploded in a receiver and used in 
the place of steam in the ordinary steam engine, or has 
gan cotton ever been used in any way as a motive 
power, except for blasting and projectiles? A. It is far 
too violent and sudden, except for such work ae driv- 
ing up the ram of pile drivers, etc. It has never been 
successfully applied as you describe. 


(1707) R. C. M. asks: What kind ofa 
telescope do they use on a transit, and generally what 
is the magnifying power? Also what kind and number 
of lenses are generally used, and if the theodolite has 
the same kind of a telescope? A, Transits for astro- 
nomica] purposes, as for time observations, have a Rams- 
den eyepiece, which gives an inverted image, and flat 
field for better observation of the paseage of the sun or 
star across the micrometer filaments. Transits, levels, 
and theodolites, used in surveying, are generally fur- 
nished with the terrestrial eyepeiece, which inverts the’ 
image from the object glass, so that objects are seen in 
their proper position. Astronomical transits magnify 
from 25 to 100 diameters. The telescopes of surveying 
instroments magnify from 10 to 2% times. For ade- 
ecription of these eyepieces see ScrenTiFic AMERICAN 
SuPPLeMENT, No. 399. 


(1708) F. P. D. asks how to oxidize sil- 
ver jet black such as you see upon the jewelry in the 
show windows. It is not obtained by sulphide of so- 
dium, potassium, ammonium, or chloride of platinum. 
I have tried all of these, and the sulphide of potassium. 
though preferable to the rest, gives only a bine black or 
dark steel color, and not the jet black I speak of. A. 
Dip the cleaned articles to be oxidized firet in a soln. 
tion of mercurous nitrate, by which it becomes coated 
with a thin film of mercnry, which forms a silver amal- 
gam, and then in the sulphide of potassium or sodium, 
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by which a mixture is formed of mercury salphide and 
silver sulphide, which is much darker than the silver 
sulphide alone. A few triais will give you the time of 
dipping for best effect. 

(1709) E. H. B. writes: My coat is of a 
light stone color. Itis stained with lemon juice, 
would like to know, by the simplest means to your 
knowledge, if Ican bring back the original color? A. 
Try ammonia. If the stain is old, it is probably inera- 
dicable. 

(1710) W. F. A. writes: Which will 
make the best plate for false teeth, and whatare the 
objections to rubber? A. A properly made India rub- 
ber plate for artificial teeth is very good. Ifof good 
material, there is nodanger of any ill effects. Mercurial 
poisoning has been suggested in the case of rubber, but 
without proper basis in fact. 


(1711) Sub. R. asks: What is mixed 
with flour to make it self-raising, and in what quantity? 
Is it in any way injurious? Will such flour keep good 
for any length of time? A. Use 188 parts by weight of 
bitartrate of potash and 84 parts of bicarbonate of soda. 
One poonful is ugh for a quart of flour. The 
mixture should be very thorough, and such flour will 
keep for a longtime. It is not perceptibly injurious. 


(1712) A subseriber asks how rabber 
stamps aremade. A. A cast is taken of the characters 
in plaster of Paris, Generally type are used as the 
original. Unvalcanized rabber mixed with the vulcan- 
izing material (sulphur, etc.) is laid upon the mould, 
and is by a press forced down upon it so as to enter ail 
its interstices. The plaster surface should first be well 
coated with tale to prevent adhesion. Then the whole 
arrangement is put into a valcanizer which is essentially 
a steam digester and exposed to heat until hard. In our 
SupPLEMENT, Nos, 249, 251, and 252, you will find the 
whole subject of India rabber imamafactare admirably 
treated, 

(1718) A. M. R. asks: 1. In making vine- 
gar will it keep for a few months in a large tank as well 
asin barrels, or would it lose ite strength or get flat? 
Woald it be necessary to keep it covered over the top? 
A. It vill lose strength. It should by all means be kept 
covered as closely as possible. 


(1714) W. 8. asks(1) how wax is prepared 
and what kind it is that is pat on wood so that black- 
jead will stick to it. A. Use no wax, but rub on witha 
brush. Paraffine or beeswax dissolved in turpentine 
may be used, 2 To oxidize copper black? A. Various 
methods are used, You may dip it into sulphide of so- 
dium in solution in water, dry at a gentle heat, and pol 
ish. This will give a dark bronze. For fall black, wash 
with nitrate of copper solution, heat moderately, repeat 
if necessary, and finally polish withoil. Or wash with 
a mixture of 1 part nitrate of tin and 2 parts chloride of 
gold or platinum, and after 12 or 15 minutes wipe it 
off with a cloth. An excess of acid increases the in- 
tensity of the color. 


(1715) Static asks: 1. Are the effects of 
an induction coil controlled as much by the state of 
the atmosphere as in the case of frictional apparatus? 
A. No. Induction coils are almost entirely independ- 
ent of the state of the atmosphere. 2. What is the 
smallest size (in length of spark) which would be prac- 
ticable to demonstrate for a classin physics? A, A 
coi! giving a 4¢inch spark will show Geissler tubes, 
light gas, etc. 3. What current and what voltage will 
itrequire? A, One Grenet cell giving a current of 2 
volts will answer, 


(1716) A. B. F. asks: Does oiling a rope 
used in hoisting electric lamps exposed to the weather 
give it any longer life—does it preserve the rope? A. 
To a cartaim extent it tends to, yet in practice it is not 
found advantageous. On ships the standing rigging is 
tarred to preserve it, but the running rigging is un- 
treated. A species of heating may be induced in the 
heart of an oiled rope, analogous to spontaneous com- 
bustion, Wire hoisting ropes are now made with hemp 
core that are very durable, 


(1717) W. G. 8. asks for a receipt for 
redressing rubber overshoes after the India rubber has 
become dail. What will give a gloss, etc.? Down here 
in Maine the lime wil! dull the rabber long before it is 
worn out. A. Wiping off with ammonia or glycerine 
might benefit them. Oil is not to be recommended. 
You will not by any method succeed in restoring the 
original gloss, 


1718) 8S. P. writes: Can you give mea 
liquid that will dissolve shellac, without the aid of 
alcohol, and that will keep it in liquid form? A, Use 
saturated solation of borax in water. This will not give 
you &@ very strong solation. Wood alcohol is often 
used; itis about half as expensive as grain alcohol. To 
prevent cracking, if in alcohol, add a little castor oil; if 
in water, add glycerine, 


(1719) H. B. H. asks for a receipt for 
making hquid glue that will stay liquid all the time. 
A. Dilate 2tq 2g parts nitric acid with 40 or 50 of 
water. In this soak 25 parts of gine for twenty-four 
hours, and then heat until it is all of one consistency. 
The quantity of acid depends on the quality of the glue 
to a certain extent. 


(1720) E. G.—lodine is extracted from 
the mother liquors from the nitrate of soda works in 
South Ameriea, and also from certain species of sea 
weed, the Fucus palinatus and saccharinus. The cost 
of extraction has so many factors that it 1s impossible 
to give it. Resablimed 1odine sells for $3.75 per pound. 


(1721) H. G. asks: How does Patti, the 
great opera singer, dye her hair, and keep it to look so 
perfectly natural? It is said to be very beautifal, and 
‘hat no one, unless having positive information other- 
wise, would dream that its color and condition was 
anything bat entirely nataral. A, She probably uses 
binoxide of hydrogen for making it light in color. What 
ous, tonics, and general preparations she may employ, 
we do not know, 

(1722) B. D. B. asks for a formula to 
make a chalk engraving plate for the production of 
newspaper ents? A. In our Suprpramwent, No. 720, you 
will find described several methods of making relief 








plates. One formula reads thus: Sulphate of baryta, 
1 oz. 2 drachms; silicate of magnesia, 5 oz. 5 drachms; 
silicate of soda solution, 180 drops; water, 6844 drachms., 
The whole must be intimately ground, spread in a 
rather thick layer upon a perfectly level polished and 
blued steel plate, dried, and baked, The design is cut 
through this with a steel point, and melted type metal 
is poured upon it to form the relief plate. 


(1728) M. L. asks (1) for a formula for 
an experiment in making ice in a chemistry class. A. 
Place a thin metal vessel (a tin pail) on a board or slate 
that is wet with water. Half fill the pail with ice water, 
and stir into it with a wooden stick about }4 its volume 
of nitrate of ammonia. In a few minutes the board 
will adhere to the pail, being frozen fast thereto. A test 
tube of ice water stirred about in the same solution will 
be frozen. 2. In measuring altitudes, is the barometer 
graduated, or does the height have to be calculated? A. 
By a complicated formula given in works on physics 
or in engineers’ hand books. In a rough way allow 
one thousand feet change of altitude to one inch varia- 
tion, 

(1724) E. L. I. asks: 1. What is the 
best solution for the chloride of silver battery? A. 
Solution of sal ammoniac. 2. What is the best way of 
keeping the silver chloride in contact with silver plate? 
A. The chloride of silver may be melted and cast ina 
mould around the wire, or it may be inclosed in a 
parchment bag with the wire in the center. We do not 
understand what battery you refer to in your third 
query. 

—_— 





TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and al! 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, 31 Broad- 
way, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 





December 24, 1889, 





AND EACH BEARING THAT DATE. 
(See note at end of list about copies of these patents.) 
Acid phosphate, making, C. Glaser................. 417,820 
Adding machine, BE. W. Tavlor.................0000+ 417.04 
Aerial apparatus, D. Thayer........... «-.«.+-.s««- 417.755 | 
Air compressor, hydraulic, L. BR. & L. L. Funk..... 417,717 
Air feeding device, Frodsom & McLinden......... 417,913 

Alarm. See Low water alarm. 
Alarm lock, G. J. Keiler........ .......+-005. 417,731, 417,732 
Ammonia, apparatus for making, T. B. Fogarty... 417,779 


Ammonia, making, T. B. Fogarty............417,777, 417,778 
Armature for electric machines, Schmid & Tesla. 417,74 





Artist's easel, A. H. Munsell................000.0000 417 821 
Automatic sprinkler, BE. Atkinson........ ......... 417,699 
Axle lubricator, IL. B. Abraham..............+s0++++ 417,850 
Baby walker, M. A. & R. L. Richardson............ 417,839 
Back and head rest, combined, C. E. Frick... ..... 418,004 
Bale covering, W. Glover. .........+0<0s0.ccceeeeee . 417,782 
Band cutter and feeder, F. Boden...... guerccosees 417,976 
Banding, A. T. Brewer....... «1... .ccceeeeeececscees 417 308 
Battery. See Galvanic battery. 

Beam or girder, BR. H. Cousins. ............6...0.000. 417,706 
Bed lounge, folding, BE. Sprague.............--+--+- 417,843 
Bicycle, Stover & Hamce......... ......eceeceseeeees 418,142 
Bit. See Bridle bit. 

Biackboards, chalk trough for, C. W. Bowron..... 417,70 
Biacking mixture, J. G. Drew. ........ 6.6 ..sceeeeeees 417,910 
Board. See Wash board. 

Boilers, filter and heater for steam, W 

BORISIOR 05 ic ccesess corcsccesesasencces cocccces 417,712 
Book, press copying, L. E. Whiton..............-+.- 417,98" 
Books ceats WG. DOW... 2.0 csccececcoence covceess 417,360 
Bookstrap and scholar’s P combined, I 

©, Bens ksh. daieddlin bade cdsbcneneccanecogcece sce 417,942 
Boot or shoe, ventilated, W. Church 417,558 
Bottle stopper, M. Siersdorfer...................+.- 418,0°7 
Bottles holding powders, hquids, or other sub- 

stances, stopper for, H. G. Boston.... ........ 417,981 
Box. See Camera box. Fishing tackle box. 

Journal box. Metal box. Musical box. 

Brake. See Car brake. 
Brewers’ worts, apparatus for cooling and aerat- 

Di IIIS sicsandctocbysccacsesdsubenccsesns 417,911 
Btls, C. TE, Pestee.. ...cc.cccccvecseccdccccscccaccces 418,059 
Brick kilo, chamber, F. H. Jung.........--..-+++++ 417,729 
Brick machine, White & Boyd..............se+eee0s 418,089 
Brick machine mould tabie, White & Boyd . 418,100 
Brick pressing machine, C. W. Raymond....... ... 417,887 
Bridges, safety gate for draw, Hoyt & Fracher.... 418,027 
Be GR, Ge BOD ck on cst cocks cocdsccbhogecouses 418,012 
Brooms, ete., stick or handle holder for, H. J. 

a ee oe ape eee tT ee 418,009 
Buckets, tubs, etc., ear or bail for, J.C. Robinson 418,087 
Buckle and snap hook, combined, G. W. Freeman. 418,001 
Buckle guard, C. H. Smith. .... «2... .--ceecccceeceee 417.0 
Buckle, suspender, 8. A. Colling.......-......0000> 7.930 
Buffer wheel, BE. M. Hickman ... .....+...++....00+5 417,723 
Buffing roll, T. B. KReavy............csseccenseeescees 417,730 
Bullets and shot, machine for making, E. J. Lum- 

acids cast Tathibe i cerssaccacstsbecngerece Sttbeosts 417,735 
Burner. See Gas burner. Oi) burner. Straw 

burner. 

Button, K. Dieterich. . 417,909 
Button, C. Radcliffe................<++seeeee 417,988 to 417,941 
Cable grips, center bar for, V. T. Lynch........ «+» M7875 
Camera. See Photographic camera. 

Camera box, J. W. Freedle ........-...-s.++« dave te 417,363 
Camera plate holder, J. M. Rhodes...............- 418 ,065 


Cannon, G. B. WeDD. .........66666 cceneeeweenesenees 417,300 
Car bearing, railway, L. K. Jewett... .......-......- 418,028 
Car Wrasse, C. Fe Mate........0.06 scccrcesceseccesorees 417,841 
Car brake, cable, Bradbury & Griswoild............ 417,701 
Car breke hanger. F. G. Susemihl..................- 417,953 
Car coupling, A. V. Cronk..... obeosedsocsocs odes 417,901 
Car coupting, J. B. Thomas........... Bide’  dieveess 418,089 
Car coupling, T. H. Walsh....... Segnesasiegees 417,846 


Car, metallic railway, BE. W. M. Hughes............ 417,786 
Car mover, Gillham & Towson........ .........0055 417,780 
Car or other seat, H. 3. Hale.......-. 2... .-..ccceees anv 
Gir ON TE: Gs Tsk. 0 seth sigs sige: cones cantianen 417.822 
Gab ienc Aacthidin en cnn P. Runkel ... 417,342 
Car step, extensible, J. F. & J. F. Wood............ ", 47,996 
Car wheel, J. Dunstedter.............. 5.605 cccneee 417,996 
Carpet holder, K. R. Barnes m « 417,767 
Carriage seat, M. Cooh........ .. De ok tins keanned ene 417,990 
Cart, road, W. Pummnill........... 55.66. .4eecceeeceee 417,792 
Case. See Watch case. 
Cattle, implement for dehorning, J. A. Postie..... 417,790 
Cattle guard, surface, J. T. Hall............- 418,013, 418,014 
Ceiling clamp, I. 8. Hunter... ......-.----seee.eceee 417.967 
Ceiling cornice, metallic, L. L. Sagendorph........ 417,949 
Centrifagal machine, A. Waidbaur................. 417,799 
Chafe iron, vehicle, G. W. Southwick............... 417,751 
Chair. See Elevating chair. Folding chair. In- 

valid chair. 
Chart, color, H. L. Tuarmer......... 6... eccceeeeneee « 418,146 
Cheek hook, J. A. CraDD...6.6cccccccccecccceewcneenes 417,707 
Chicken brooder, N. Powell...............cseccseeess 417,791 
Chiorine, apparatus for liquefying, J. B. Hannay. 418,019 
Chopper. See Cotton chopper. 
Christmas tree holder, H. W. Diek.................. 417,815 
Churn operating mechanism, 8. A. Ott............. 417,985 
Circuit closer, automatic, J. Von der Kammer..... 417,758 


Clamp. See Ceiling clamp. Railway frog clamp. 
Sewing machine needle clamp. 


Clamap, 6. ERUDOP. ...0.02 -ce-sesccccccccesccesccesceces 417,919 
Cleaner. See Rubber stock cleaner. Track 

cleaner. 
Chores, 0. Bat6. 20 c.cccescccscescccccccccccccsseesseens 417,304 
Clowta, P. Th. Bath. ccccccccccsccctcccncccccccescsccsess 418,081 
Clock, electric winding, F. A. Lane. pecéubeeseunebnses 417,28 
Clock pendulums, electric synchronizing device 

Daves einen cc cc cnoquecnsnnnedctbtnge cécees 418,125 
Clock winding device, automatic electric, F. A 

BABB. cc ccccccccMcnctendesccecacsestoestcoccscccees 417,927 


PREP conasccsgtenssccccccceccccecccegsegeocesauncecese 417,758 
Clothes drier, F. R. Welton. .......... ceeeces eeenes 417,969 
Clothespin, M. Warren. ............scecescscevescseee 417,347 
Coal tipple, Watkins & Brown. ... ...........0cseeee+ 417,891 
Cook, stop, J. Heltale......cccccecccccececcccecneeeces 417,785 
Coffin, B. & B. Holmes....... ..-...eceeeeeecsseeeeeee 417,725 
Coin operated mechanism, Hough & Knight....... 417.726 
Cooking apparatus, E. Atkinson........ ......+.+++ 417,608 
Cooking edibies, H. Fricker. .............0+ cesses ss 418,119 


Covking vessels, attachment, for fragile, C. C. 


A cinnccadtadasossecbencesbenceeceacnsease 418,090 
Copy holder, M. A, Hawley..........<+cseceeceescee 418,022 
Corer and slicer, fruit, C. W. Black. ...........00++++ 417,972 
Corrugated furnace and flue, 8. Fox ............... 417,818 
Cot, automatic rocking, A. Wainwright............ 418,093 
Cotton chopper, G. W. Reardon................«s0+« 417,44 
Cotton elevator, J. Swinnerton. ............6.seeeees 418,084 
Cotton gin and renovator, A. M. Crooker........... 418,111 
Cotton gins, condenser for, A. D. Thomas......... 418,088 


Cotton, pneumatic [apparatus for handling seed, 
A. D, Thomas 
Coupling. See Car coupling. Thill coupling. 


Cow tail holder, J. M. Ferguson..............s0sss0« 4) 

Cradle and crib, combined, C. J. Cobleigh ......... 41 

Crusher. See Stone crusher. 

Cuff fustener, J. V. Pilcher. ...........0-00cesseeeees 4u 

Cultivator, J. SNADK. .......00:ceeesccscecceeeceeeees 410 

Cultivator tooth, Drader & MoKay.............«.... ane 

Curtain fixture, M. A. Bomar..............000+see0e« 417,.°% 

Cutter. See Band cutter. Feed cutter. Staik 
cutter. Tobacco cutter. 

Darning stockings, device for, C. C. Gale........... 417.718 

Dental fissure drill, A. W. Browne.................. 418, 

Die. See Wire drawing die. 

Digger. See Potato digger. 

Distilling wood, apparatus for, 8. H. Spanglier..... 417, » 

Diving apparatus, O. Pelkey... ................006 s+. 418.45 

Door indicator, H. Hinckley....... ........... a 417,74 

Drawer fitting machine, Bugbee & Danner........ 417,85 

Dredger, steam vacuum, C. W. Newbery........... 417,983 

Dredging machine, W. A. Fletcher.................. 418,000 

Drier. See Clothes drier. 

Drill. See Dental fissure drill. 

Drum, tubular heating, G. B. Leonard.............. 417,874 

Dyeing machine, G. H. Craven. ................s0+++ 417,908 


Dyeing or scouring apparatus, J.P. Delahunty, Sr. 417,708 
Kecentric, (shifting, J. M. Branch ...... ........... 417,901 


Egg packing crate and tester, combined, Brooks 

B BAW. 00sec ccccccescccccescccscccscceescvcccece 418,107 
Electric cam, H. 8. Prentias...........0.c000+ ceeee 417.742 
Electric circuit controller, F. A. Lane............. 417,926 
Electric conductors, device for suspending, 8. H. 

SGU 00s cccdeures ccceccysescunynsssetcceudtosséveere 417,747 
Electric conduit, underground, J. Dell........ oss» 417,902 
Electric machine, magneto, W. Gillett ...... ...... 418,120 
Electro-therapeutic apparatus, F. J. Kneuper..... 417,928 
Electrode, secondary battery, H. G. Osburn..... . 418,140 
Elevating chair, combination, N. Sorensen........ 417,750 
Elevator. See Cotton elevator. Envelope ma- 

chine elevator. 

Blevator, A. C. N@wtom. ...... ccccccccccenceneeecene 418,051 
levator safety device, M. T. Greenleaf..... ...... 418,010 


Engine. See Gas engine. Gas or petroleum mu- 
tor engine. Hot air engine. Rotary engine. 
Steam engine. 

Envelope machine elevator, Blackhali & Ander- 


MEE cok pucodpscodemmastevds  gabiocdesiebeantagiss 417,978 
Evaporator. See Fruit evaporator. 
Evaporator, G. BH, Wheeler.............cccccccceceee 417,848 
Excavating bucket or grab, A. Blauvelt............ 417,975 
Excavator, separator, and conveyer, sand, De 
Breed B PamIs osccec ccccccdtessccdcciccccccqsees 417.773 
Eyelet setting machine, D. H. Coles................ 417.468 





Fabrics, machine for splitting double piled, EB. R. 

BB TE, GRAMEG.. .cecccsieees esevcrcovccccccsce wd 417.915 
Faucet, A. P. Howes. ........6..-cscceeescceee 417,916, 417,917 
Feed cutter, B. W. Ross. ...........6-0eeceeee 417,743, 417,744 
Weed wnakh, FW. GR... cccccccccccscccccccccccccses- cee 418,006 
Fifth wheel, A. J. Watson............++« ecnecceceses 418,097 
File, letter or bill, A. COX. «0.0.06. ..cceeescecees cone 417,771 
Filter, J. ASpdem. .......cccccccccceccccnseecscccnecees 417,706 
Filter, W. Oliphant. .............cccccccecseceecneeeee 417,83 
Filter, metallurgical, J. 8. MacArthur............. 418,138 
Fire escape, D. J. Brown........ sdeesces Cveccoveseses 417,902 
Fishing rod holder, 8. Dupius................«++« ove» 417,997 
Fishing tackle box, J. C. Borcherdt............ eevee MIG 
Flood gate, J. H."Caraway................... es, 417,984 
Floor arch center hanger, F. Trabert............... 417,957 
Folding chair, J. P. Game. .........ccccececccnvece see 417,819 
Folding gate, A. Bataille. .......... 0 ccccccccccccevees 417,898 
Food compound, H. E. Dennett........ ........ ... 417,710 
Fruit assorting and cleaning device, M. Tompkins 417.756 
Fruit cutting and pitting machine, Sanguinetti & 

SLOVEMBOMN ...... ..- 6 een ccceeweenee hoccoceces capnees 417,885 
Fruit evaporator, 8. B. Sproat...... Sedoecsesace cece 418,079 
Furnace. See Corrugated furnace. 

Furnace door, steam boiler, J. Schue.../........... 418,074 
Furnaces, device for supplying crescent 

Steam 00, M. ANP... cnnceccesece ccccceccnsescces 
Fuse and taper lighter, Collins & Wad-El-Ward.. an 
Gauge knife, G. M. Comover............6666..cccess 7,859 
Galvanic battery, P. B. Delany....... be dudsesere +. 417,814 


Garment, skirt protecting, W. D. Stearns.. 

Gas, apparatus for manufactaring ‘tuminating 
and heating, J. Hamlor.........<<.<«++es++ceeeeee 
Gas, apparatus for the manufacture of, J. Hanlon 418))18 
Gas, apparatus for the manufacture of illuminat- 


- 418,082 
41816 


fend, Ba TIRII Rs 0 0500 ccowncccncnncexecde iperenn esees 418,917 
Gas burner, automatic safety, N. M. Gariand...... 417,719 * 
Gas burner, vpen, G. B. Wright.............. cannvene 417,765 
Gas engine, W. Von Oechelhaeuser............-.+++ 417,759 
Gas engines, automatic ignition in, BE. Korting.... 417,14 
Gas or petroleum motor engine, G. Duimler.. . 12 


Gate. See Flood gate. Folding gate. Railway 
gate. Safety gate. Wire gate. 





Gate, A. W. Bdwards............csesces eee eoaccesee 417 Bol 
Generator. See Steam generator. 
Gold and silver from ore, separating, J. 8. 

MasA star 6 GB. ....000000+00s 000) cghened wes ce . 4,137 
Gold and silver from theirtores, extracting, H. F. 

SMR cccvccecccenceccccesecess, caamebbbeisbntecs 134 
Gossamer, W. D. Stearns. p sone soceces boseeeneheeiert 418,081 
Governor, engine, W. H. Jenks.......-...+...+ coves» 417,728 
Grain binder, M. BE. Benedict... .. ~~... 6. .cccccecsens 417.855 
Grain binding machine, H. J. Case... ...........+.-- 417,811 
Grain scalper and grader, T. Ponsar.............-+- 417,286 
Grinding mill, Waldron & Sprout............. «++ 417,700 
Grinding mower and reaper knives, device for, L. 

Be FWPB se ccsvocces scderecVenskecuahonstansoand ioe 418,086 
Grindstone attachment, Setton & Collins...... .. 417,764 
Guard. See Buckle guard. Cattle guard. 

Blabber, 3. GINS «000 o0evesescvceccecncssscbetacgaoces ali, 
Halter, yoke, and bridle, combination, P. J. Kra- 

ce clenides <ésy «: sgcabde-bodhngeirorsel aie. weet 411,870 
Hanger. See Car brake hanger. Floor arch cen- 

ter hanger, Shaft hanger. Tubacco hanger. 
Harness, ¥. T. Livingston. .............scceeesse cee 415,036 
Harrow, disk, B. C. Boyer...........+..5...+ 403,108 
Harvester, J. R. Thompson... .... 6.006 6ccc-cceeeee 418,081 
Harvester, combined, J. & W. Paterson............ 401,986 
liarvesters, swathing attachment for, D. B. 

Oe codec ccvccecccccesccgvccscccshuapnaectencce 413,141 
Hay presses, plunger operating means for, W. A. 

TD wclbestss cake aeasee ene: senate) dbaalwee ones 417,877 
Bay rake. horse, J. F. Glidden...............6..0005 413.008 
Heater, J. Boma............+0.+5+ 417.806 
Hee! trimming machine, D. D. C. Pillsbury. . 473% 
Bad, Ge. J. TART « cons shecousncccsvcveccegecccosant 415,021 
Holder. See Camera piate holder. Carpet holder. 

Christmas tree holder. Copy holder. Cow 

tail holder. Fishing rod holder. Mustache 

holder. Plate holder. Sash holder. Tag 

holder. 
Hook. See Check hook. 
Horse power, J. W. & F. B. Wood. .......ccceee+ss> 418,102 
Horses from cribbing, device to prevent, J. 

BRIE. .ccnsccccccccccceghccepcee alee a 437,878 
Horseshoe calks, manufacture of, J. W. Foulks... 407,912 
Horseshoe machine, H. ¥. Wheeler.. ceveee SRT,900 
CS eee ee 407,796 
Hot air engine, J. H. Chase........./<...++.... 417 857 
Hub band, vehicle, J. Maris. .... 6. ..c00.ccce.seenes 417,735 
Indicator. See Door indicator. Station indi- 

cator. 

sier, B. 1 : 

neect Gastroyer. A Pat 
insect power, ievice for distr: ius _ 

Hogarth Is 

leVelid ohalr, ote., J. Bentor on 
' iror er nade Woh. 

See Pipe joint.” Rail«ey rail jo 

Journpas bux, PL AL Grin se 4™ 

ourna! bux, seif-ofling, W. O. Smit af 

Kite. See Brick kiln. 

Knit See Gauee katfe 

; vying Qetachabie. 8. Glick {14.02 

Ladde stension, W.H sicehaml! 

Lamp. “ 7M } ‘ j 

Lamp, i deas etait yy, Packard il 4 

Lamp. sol! eUlutlag, Ve Di Marae........e 418,118, 418,114 


Lamp socket, incandescent, J. W. Packard, 
417,787, 417,788 


Lantern, signal, Cooper & Balr........-.c«.ceessc-« 417,705 
Lantern, tubular, 8. D. Lockwood... ..... ......«.- 416,087 
Latch, EB. F. Barrows. ...605. 20: ces ceencescnwentes 417,970 
Leak stopper for vessels, W. Winchester.......... 417,54 
Lock. See Alarm lock. Nut lock. Permutation 

lock, 

Lock strike, F. P. Stone................ . 417,86 
Loom jacquard mechanism, F, L. Carnell . 1708 
Loom shuttle tension regulating device, J. P. & 

Bs Bet can. cisas0 cee onc cceerstunnasees . Mae 
Low water alarm, W. Hardwick........ . . 418,020 
Lubricator. See Axle lubricator. 

Lubricator, C. B. Hodges..... ......66.5 css seeesee 418,131 
Lubricator, McCoy & Hodges. .............. 005-00 418,139 
Mantel, sheet metal, J. Graves............-..0sseecs 417,914 
Match making machine, FE. J. Young............... 418, 108 
Meat tenderer, D. L. Gfaves...........6. 666 cenerns 7 R21 
Mechanical register, H. 8. Ross.............-.c000+- 417,840 
Metal box or chest, 8. C. Davidson ................. 417,818 
Mill. See Grinding mill. Rubber sheeting mill. 

Beane Geek, De TMOG vce cvcvcececcosccccccsceees-s 417,776 
Miner's candlestick, G. Petersou..........-.... «++ 417882 


Mouldings, cutter for making, P. Sicotte .......... 417,748 
Motion, apparatus for producing intermittent, A. 


Ba. WEHRRRER. oc ccceess c900900-conccevecsocccvccncces 415.966 
Musical box, F. Van Pleet.... .........s0cscceeccnns 77% 
Mustache holder, W. H. Masterman................ 413,876 
Napkin holder table attachment, J. M. Hinds.. 418,02! 
SOa; Bis Be TR BRIN i005 6scc ces cecscecee scans 418,048 
Nut cracker and picker, i. ‘Story edobeccncceseuecess 417,951 
Nut lock, Deering & Foster.......-......c006.00. 417,772 
Nuts, manufacture of, W. Hein .................00+ 417,784 
Oil burner, injector, C. FH. Clark. ...........666 essn> 417,906 
Oil burner, injector, J. Girard... «1... ....ccccccees 418,121 
GAR prea, We Bs DORs cee ics oc ce cccds ccideccvcce-c00-.20 418,115 


Oll presses, heating and crushing rolis for, W. R. 





PROD. 0 obec canccicedddediteder cncckesocegeibaness. Koes 418,116 
Ores, h for feedi sizing, and washing, J. 

ete a ee .- A 
Oxygen from air, apparatus for nents, L. 

GARTEN «000 ceccvcccsesconce >. 417,985 
Be, ety TBs Be, DUR. once c irennasvesvccscciiveccovans 417 816 
Paper bags, making, BE. B. Claussen......... 417,905, 417,406 
Paper box blanks, machine for cutting, creasing, 

and printing, M. Merwouinsky................... $17,880 
Pasting device, wrapper, BM. &. Porter.... ......... 418,055 


Pen and pen holder, combined, G. H. H. Clement. 417,104 





Peneil sharpener, KR. D. Richardson.... . 418,066 
Permutation lock, A. C. Lawrence........... ...... 417,873 
Phosphorus, obt 4. B. Readman ............ 417 94s 
Photographic camera, H. Laney................... 417,871 
Picture card, O. Kaufmann..................... oss» 418,035 
Picture fastening device, BE. T. Beaman. . 417,805 
Pin. See Clothes pin. 

Pematee, WE. Bae occ: ce ccctecee-secescccccces< 417,982 
Pipe covering, steam, F. L. Bartlett................ 47.7 
Pipe Jount, Be RI aang nests sacevievencseers 418.007 
Piping system, EB. P. Waggoner....... ........«..-. 417,798 





Pivots, means ns for jeweling and end shaking arbor, 





ee TTT Te 416,127 
Planing and sawing machine, combined, J. W. 

ceca kek dethnad ins vensndowcsicenss ceases 418,198 
Planter, seed, C. Be. BGI, .... 00.066 ccceceecceerenee 418.00 














Planters, reel for check row. F. P. Richards . . 17,78 


Plants, rack for growing, J. Richards 417.888 
Pilate holder and printing frame, combined, J. M. 
Rhodes 418.084 
Piow, double mould board, R. Weber 417 22 
Piow, tineyard, J. A. Bils 417,365 


Pneumatic dispatch apparatus, EB. D. Leayeralt... 417,838 


Poeket book, |. Scheuer 417 286 
Potato digger, J. H. Priestiey 7 28 
Pottery turning machine attachment, W. H. 

Baker ...... 417,987 | 
Power. See Horse power. 
Power wrench, T. fF. Wells 418,088 
Press. See Ol] press. Printing press. 
Preas, A. T. Brewer... .......ccc0+ san 0 417 307 
Printing. R. Meriman 417,736, 417.738 


497,737 
417,826 


Printing form or sheet. R. Meriman 
Printing press, cylinder, B. Huber Sods 
Printing press sheet delivery mechanism, J. H. 


Reynolds . 417,584 
Propeller, centrifugal auxiliary, R. ‘@tevensce 417,588 
Protractor, f. Johboson 418,133 
Puiley or wheei, ®. Shaw 418,076 
Pump, spray, A a White 417,961 
Pump raive, F.C. Wilson 418,101 
Pyroxyiine base, Semadanae articles having a, 

J. @. Jarvis 417,727 
Rack. See Feed rack 
Radiator, B. Garvey a al 418,011 
Railway construction machine, D. D. Stewart 418,08) 
Railway contact. electric, F. O. Blackwell 417 974 | 
Railway frog clamp, A. Gilpin 417,781 
Railway gate, J. T. Carter 418,108 | 
Railway rail joint, R. P. Morgan 417,730 
Raliway rail support, BE. 8. M. Ford . 418,002 


Raliway tie, metallic, Partridge & McCutcheon, | 


Jr 418,062 
Railway time signal, Smith & Viddings 417,749 | 
Railways, electric heating apparatas for electric, | 

RK. M. Hunter 417,920 | 


Railways, operating mechanism for turn tabies 


o8 cable street, Watriss & Heynemann 418,098 
Rake. See Hay rake 
Ram, hydraalic, RK. H. label! 418,132 
Reel. See Warping reel 
Refector or mirror. C. H. Koy! 418,138 
Refrigerator, F. BE. Ranney . 418,080 | 
Refrigerator car and chamber, A. W. Zimmer- 

man 417 201 
Register. See Mechanica! resister 
Rolling car wheels, machine for, T. W. Bean (r) 11,048 
Rolling airder rails, roils for, H. W. Thomas 417.066 
Rooting, meta!, L. L. Sageadorph 417.47 
Roofing, metallic, L. L. Sagendorph 417.946 | 
Roofing, metatiic. G. A. Turnbail 417,757 
Rotary engine, G. H. Weston 417,72 
Rubber boot or shoe, B. F. Ayres 418.105 
Rabber, restoring, N. C. Mitehel! 418.044 
Rubber sheeting mili. N.C. Mitehel! 418.045 
Rudber stock cleaner, magnetic, N.C. Mitchel! 418,041 | 
BRadber stock, conveying device for, N. C. Mitch- 

ol .... : 418,042 | 
Rudter stock. vessel ur tank for defiberizing. N 

Cc. Mitchell 418,043 
Safety cate, J. H. Morse ag 417,740 | 
Sash cord guide, oilabie, G. J. Kubr 418,080 | 
Sash fastener, H. D. Janes 417,968 | 
Sash fastener. R. Schenck . 418,074 | 
Sash bolder, Seely & Curzon 418,075 | 
Sav, Tosecut, J. Piesher 417 S82 
Saw, drax, A. G. Ul. Bosteimann.. 417,980 | 
Saw gin rib, T. H. Abernethy.... 417 549 | 
Sawmills, planer attachment for, H. N. Berry 417.804 | 
Sawing front «trips for desks, machine for, 

Demme & Dierkes 417708 | 
Saale attachment, weiching. J. Bird 417,78 | 
Geourtng, grinding. polishing, and smutting com | 

position, Holloway & Frey doce 417,386 
Sereen. See Window screen. 
Serewdriver. D. &. Hart 417,722 
Sealing and stamping letters and other mailable 

matter. device for, W. Bingleton 418,078 
Seat. See Carseat. Caror other seat. Carriage 

tea! 
Seeder and planter, N. D. Metz 417,990 
Separator, J. J.J. De Rycke 417,774 
Sewing machine, T. C. Robinson 415.088 
“ewing machine needie clamp, L. Muther 418,049 
Sewing machine shuttie, W. A. Polmateer 418,067 
Sewing on battons, machine for. Habbert & Beck- 

maun 418.1% 
Shade roller, spring, 8. Hartshorn 417,738 
Shaft hanger, EB. J. Pennington 417 881 
Shoe burnishing too!, W. Lawes 417,372 | 
Shoe shanks, machine for making, G. B. Lamb 417.9% 
Sifter, ash. 8. Sodiow 417 380 
Sigcal. See Car signal. Railway time signa! 
Sie4, 8. Sanders 418.072 


Slicing hil! and toboggan to be used therewith, B 


B. Floyd 417 ST 
Slime settier or separator, H. A. Baer 47.3 
Smoke preventer, ¥. KR. Jones 417 921 
Soldering machine, can. W. H. Gilbert 417,730 
Speed governor, M. Hi. Coliom 417,770 
Spiwoing spindie support, H. A. Burlingame 417,208 
Spoke sooket, J. R. McAlister . 177401 
Speoling machines, traverse motion for, Ham- 

bilan & Goldamith 417 3 
Spout for bottles, tumblers, ete. adjustable, W. 

Vom Hofe 417,968 
Spring. See Vehicie spring 
Sprinkler. See Automatic sprinkler. Street wat- 

er sprinkier. 

Sprinkler, T. M. Morphy 418.048 
Mtaiz cutter and rake, combined, T. McAdon 418,060 
Stamp, ore, Smith & Wiikie ‘7 2 
Steple making machine, E. H. Taylor 418,145 
Atation tedicator, J. N. Wian 417 26 
Steam engine, C. W. Foster 418.005 
Steering gear for vessels, J.C. 4 8. Lake 418,082 
Steam generator, D. W. Fletcher 418,017 
Meam generator or evaporator, G. W. Baird 41736 
Stone crusher. W. H. Howland 417.918 
Stool, milking, W. M. Madden 417.yao 
*tapper. See Bottle stopper. Leak stopper 

Store service apparatus, J. T. Cowley (r) 00 
Store service apparatus, A. ¥. L. Willatowsky 417,704 
Stove, straw burning, M. A. &. Myers 4 39 
trap. See Book strap 

Straw burner. C. W. Leonard 418.05 
Street sweeping machine, &. Stargis 418,143 
Street water sprinkler, R. Extey 17 
Stamp extracting apparatus. G. & &. Deo.. 7,701 
Sweat pad fastener, W. Williams 417 58 
Table. See Brick machine mould table. 

Tag holder, §. Bauman 417 562 
Teaching, masic indicator fer, J. MacMaster, dr.. 47,7 
Tennis scorer, W. G. Pheips 418 06 
Wheel. Gee Puffer wheel. Car wheel Fifth 

wheel. Vehicle wheel. Water whee! 

Thili coupling, H. Barnard . oa 
‘Thrushiag machine, |. Mead Le] 
‘Thrashing machine, J. M. Bailer........ ....... 417,140 


| Wrench. See Power wrench. 
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Tickets, apparatus for printing, registering, and 
delivering passenger transportation, Dunn & 
Brady.......... » in astenasin oabenen cevceee 417,904 

Tie. See Railway tie. 

Timepieces, regulation indicator for, J T. Clark... 417,987 

Tobacco cutter, rotary, A. M. Whitney 417, 2 

Tobacco hanger, J. F. Jones 417 308 

Tongs, roofing, L. L. Sagendorph 417,948 

Tool, combined, 0. H. Tack.. ; 418,065 

Tooth powder package, J. W. Morse. oes . ae 

Toy, electrical, H. G. Rogers...... . 800 

Toy, electrical. Rogers & Coyle... . 18,970 

Toy, magnetic, G. W. Miatt ........ 0... cccecnee 417,981 

Track cleaner, D. D. Reynolds 417,068 

Transporting apparatus, 8. Hirschier..... 417,835 

Trays, forming machine for manufacturing wood- 
en, Tinker & Benjamin.... .......--..cseccceeeee 417,800 

Tricyole, P. Gemaron. .......... 0... cccccwewecweeneres 418,005 

Trolley, W. L. Emmet...... , 417.28 

Trousers stretcher, L. M. Hall ‘ . 618,015 

Truck, motor, BE. Peckham 0 coqcccccosoeccesees 417 7 

Tumbling boxes, machine for, E. i. Taylor . 180 | 

Typewriting machine, G. D. Hedian 418,04 

Typewriting machine, C. D. Waliace.. . 418,004 

Vaccine point package, H. T. Stanton.... 418,080 

Vaive and filter, combined regulating, Wallwork 
& Wells ° . 407,761 

Vaive and igniter fer ¢ gas “engines, automatic, rE 
Korting so esskeassecavetetestesouesen 418,029 

Valve for air brakes, combination, T. H. Haber- 
eth di seceded esebns .dadsbe ens sideegeccedé . 427,721 

Valve for steam engines, cut-off back pressure, 

W. Hi. Lawrence........ ‘ . 418,084 
| Valve, hydraulic motor, H. W. ‘Forsland . a7 
Valve, radiator, Carroll & Sostheim.... . 417.782 
Vault, safety, G. 8. Clark . 417,904 
Vehicle, J. Ellis . 417,718 
Vehicle motor gear, E. Peckham 417,988 | 

lv ehicle spring, BE. M. Van Valkenburg 418,K2 

Vehicie wheel, J. Bolick . 97 

Vending machine, automatic, H. G. Rogers - 4801 

Ventilator, P. Abrahamson . . 7,351 

Veterinary curb compress, J. 8. ( ‘abanne . 417,810 

Vise, G. 8. Buck.. . : . 417,982 

Wagon bolster, B. Ww. Bennett 3 ; ~- = 427,500 | 

Wagon seats, step ladder attachment for, D. F. 

Head. ......... ecvees nee - 418,023 | 
Wagon standard, J. Lareen pecssccosesconessboseséde 418.033 | 
Warping reei. J. H. Stone eubeeuebadl . 27s | 
Wash board, EB. C. Ptanschmidt ‘ . 17.580 
Washers, manufacture of metal, F.G. Susemihl.. 417,.%2 
Washing machine, W. 1. McCausland ..... . O13 

| Washing machine, L. H. Merriman . 418,040 

Washing machine, Taylor & Lambkin.............. 417,955 

Watch, G. B. Hart... éddecesecece 06 @ . 418,128 

Watch bow fastener. EB. C. Fitch.......... 417,999 

Watch case, €. F. Morrill jeeweceuccescaine 418,047 

Watch movement piace, G. B. Hart................. 418,129 

Watch. stem winding, G. BE. Hart ‘ ~«-. 418,180 

Watches, device for demagnetizing, F. 3. Whil- 
ton. weds ‘ . 417,768 

Water renovator. Le 8. Chichester escesedecconedins 417,708 

Water wheel, C. J. Green..... . 417,885 

Wheel, J. Damatedter.... . 2.2... 6. ccc cee ccceweenes 417,995 

Wheels and cvoling tires, machine for dishing, J. 

L. Zesiger . ects 417,307 
Wick raiser, Z. Davis (r).. seedébsie 11,060 
Window screen, C. K. Hann. beens 418,126 

| Window screen, O. Rohlen...........6. ccccccceeene 417,945 
| Wire drawing die, W. Wallace......... 418,085 


Wire gate and fence, L. G. Beers......... 
Wire netting machine, W. & W. C. Orr bsesn ste 
Wire tightener, B. Doud 


Wrench, A. J. Barber.... 
Wrench, J. B. Lowell 


DESIGNS. 


Bracelet, F. Il. La Pierre 
Book or album, J. C. Koch... 
Book or album, J. A. Petri 
Ceiling plate, J. H. Alexander... 


Gimp, C, Salathe.... ° 
Cert, Oise cceects: cxanssianeerccnl 19,520 
Oar or paddle, C. A. Davis...... 19,519 


Punch case, check, 8. 8. Williamson. 
Shafts for two-wheeled vehicies, G. Geddes 
Swords, bilt or handle of, C. A. Davis............ «-» 19,522 


Type. font of, C. Goroltis...........cccccccsccccceeees 19,54 
Umbrella handle, C. A. Davis............ . 9,521 
Watch case, W. Parker... 19,536 


TRADE MARKS. 

Coats, overcoats, jackets, and wraps for male and 

female wear, Hammersiough Brothers. ....... 7308 
Detergent, F. Diffee 17.206 
Fertilizers, manufactured, J. A. Livers. scesece 17317 
Gum, chewing, Kerr, Walton & Co... . 17,416 
Hats and caps, D. D. Youmans .- nse 
Hose, fire, Gleason & Ryan . 108 


Lime for building purposes, Kelley Island Lime 
and Transport Company 


_ ee 17,315 
Paper of all kinds excepting photographic paper, 


KB. & H. T. Anthony & Company. 17,200 
Polishing metals, wood, glass, etc., compound ‘for, 

Se File SI no v-cchocanedhosrcosnceantedientiines 17,313 
Rubber and of! clothing, J. 7. Cunningham 17,406 
Rubber belting, 8. Ballard & Co - .. Wa 
Rubber belting, rubber hose, and rubber packiog. 

8. Ballard & Co peccccesonsesds cooseconcenees 722 
Rubber hose, 8. Ballard & Co . 08 
Shirts and overalls, men’s, Oppenheim, ‘Oberndort 

& Co 17,318 


Shirts, white, Hargadine, McK ittriek & Co. . 
MAW to Nw2 

Shoes, women's, misses’, and children’s, and boys’, 

and youths’ school, A. W. Clapp & Co... ....... 
Silk and cotton fabrics, W. Skinner Manufacturing 

Company 
Starch, laundry, Wetmore & Pride Manufacturing 

Company 
Stoves, furnaces, and ranges of all kinds, Peninsu- 

lar Stove Company........ . 
Saperphosphates and guano fertiliser, gE. B. Free- 

man & Co 
Wagon brake locks, Hurlbut as Com- 

DRG «= cccvecssyescce: ccnvecccedbosbodabebenesoreiads nau 


17,304 


17,319 





A Printed copy ot the specification and drawing of 
any patent in the foregoing list will be furnished from 
this office for % cents. Ln ordering please state the name 
and number of the patent desired, and remit to Munn & 
Uo., 1 Broadway, New York. 

Canadian Patents may now be obtained by the 

| inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $0 
each. If complicated, the cost will be alittle more. For 
fall instructions address Munn & Co.. 3 Broadway, 
New Yorks. Other foreign patents may also be obtained, 
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Fine Taps, Dies, Reamers, Etc. 
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RCHIPECTURAL ROOKS. 


Useful, Beautiful, and Cheap. 


To any person about to erect a dwellin@house or sta- 
ble, either in the country or city, or any builder wishing 
to examine the ‘atest and best plans fora chureb, schoo! 
house, club house, or any other public building of high 
or low cost, should procure a complete set of the ARCHI- 
TECTS’ AND BUILDERS’ Epition of the SovenTiric 
AMERIOAN. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and to persons about to build fur themselves they will! 
find the work suggestive and most useful. They contain 
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ings of almost every class of building, with specifica- 
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Eight bound volumes are now ready and may be ob- 
tained, by mail, direct from the publishers or from any 
newsdealer. Wrice, $2.00 a volume. Stitched in paper 
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and remit to 


MUNN & CO., Publishers, 
361 Broadway, New York. 
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One Star Hack Saw will cut of « half inch bar of 
trea if forty seconds, and will cut it off 100 times without 
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A beriness man wants something 


forme of the world 


more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he 
advertises in the SCIENTIFIC AMERICAN And do not | 
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eome other paper for the SCIENTIFIC AMERICAN, when 
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MESeKR. MUNN & ©09., in Connection with the pudii- 
cation of the SCIENTIFIC AMPRICAN, continue & ex- 
ang a im prowemen ca, and to act as Solicitors of Patents 
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in this ine of basiness they have had forty-one years’ 
exoperienee. and now have unequaled faciities for the 
preparation of Patent Drawings, Specifications, and the 
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Beaton Canada. and Foreign Countries. Messrs. Mann & | 
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Scientific American 


ESTABLISHED 1846. 
The Most Popular Scientific Paper in the World. 


Only $3.00 oP Ea tgcleding Postage. Weekly. 


Thiw widely circulated and splendidly tilustrated 
paper fs pub ished weekly. Every number contains six- 
teen pages of useful infomation and a large number of 
origina) engravings of new inventions and discoveries. 
representing Engineering Works, Steam Machinery, 
New Inventions. Novelties in Mechanics, Manufsctures, 
Chemistry, Klectricity, Te egrapby, Photography, Archi- 
tectare, Agriculturé. Horticulture, Natural History, ete. 
Complete List of Patents each week. 

Terms of Subscription.—One copy of the SCIEN- 
TIFIC AMERICAN will be sent for one year—i2 numbers— 
Postage prepaid, to any subseriber ip the United States, 
Canada or Mexico, on receipt of three dellars by the 
publishers; six months, $1.50; three months, $1.W. 
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This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465. and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use. and all the consequences 
thereof, and liable to suit therefor. 
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The Largest Manufacturers of Mechanical Rubber Goods in the World. 
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Cluba.—Special rates for severa) names, and to Post 
Masters. Write for perticulars. 

The safest way to remit is by Postal Order. Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad- 
Gress all letters and mase all orders, drafts, etc., pny. 


able to 
MUWNIW & CO., 
361 Broadway, New York. 
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Scientific American Supplement. 


This is a separate and distinct publication from 
Tuk SCMNTIFIC AMERICAN. but is uniform therewith 
in size, every number containing sixteen large pages ful! 
of engravings. many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCIENTIVic ANKRICAN SUI'PLeMEeNT is published 
weekly, and Includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the prinzipal departments of Science and the 
Useful Arts, embracing Biology, Geclogy, Mineralogy, 
Natural History. Geouruphy, Archwology. Astronomy. 
Chemistry, Electricity, Light. Heat, Mechanica! Engi- 
neering. Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography. 
Technology, Manufacturing Industries, Sanitary Ep- 
gineering, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information obtainable in no other pub- 
lication. 


and described in the SUPP! EMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTUFIC AM- 
EKICAN and one copy of the SUPPLEMENT, both mailed 
tor one year for $7.00. Single copies Wcents. Address 
and remit by pestal order, express money order, or check, 

MUNN & Co., 361 Broadway, HN, Y., 
Pablishers ScIENTI¥IC AMBKICAN, 


Building Edition. 
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